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ADVERTISEMENT. 


ABOVE  thirty  years  ago  the  late  Earl  Stanhope 
honoured  me  with  a requeft  to  draw  up  an  account 
of  the  Life  and  Writings  of  the  late  Dr.  Simson,  of  Glafgow, 
which  might  be  publifhed  in  the  new  edition  of  the  Biographia 
Britannica.  The  flow  progrefs  of  that  great  work  left  me 
much  at  liberty  as  to  the  time  of  preparing  an  article  which 
could  appear  only  near  the  end  of  it  ; and  for  a number  of 
years  having  been  occupied  by  engagements  of  a different 
kind,  I was  in  fome  meafure  compelled  to  poftpone  the 
execution  of  my  undertaking,  much  longer  than  I wifhed 
to  have  done. 

As  there  is  not  at  prefent  any  near  profpetff  of  the  com- 
pletion of  the  Biographia , I could  not  properly,  at  my  time 
of  life,  defer  any  longer  embracing  the  opportunity  afforded 
me  of  paying  this  fmall  tribute  of  refpect  to  the  memory  of 
that  eminent  man,  by  whofe  friendfhip  and  inftruction  I 
was  honoured  during  fome  of  the  laft  years  of  his  life.  I 
thought  it  my  duty  therefore,  though  the  undertaking  was  ftill 
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liable  to  interruptions  from  other  concerns,  to  collect  the 
neceffary  materials,  and  to  arrange  them  for  a feparate  pub- 
lication. 

With  refpect  to  the  incidents  of  Dr.  Simson’s  life,  particu- 
larly thofe  of  the  early  part  of  it,  I obtained  fatisfadtory 
information  from  a fhort  narrative  drawn  up  by  the  Dodtor’s 
colleague  and  particular  friend  the  late  Mr.  Clow,  which, 
from  the  intimacy  fubfifting  between  them  for  many  years, 
may  be  confidered  as  authentic  and  accurate.  From  feveral 
gentlemen  who  had  been  in  the  fame  College  with  Doctor 
Sim  son  other  circum  Ranees  have  been  communicated,  and 
even  from  my  own  acquaintance  with  him,  though  only  for 
a few  years,  forne  interefting  particulars  came  within  the  reach 
of  my  own  obfervation. 

With  regard  to  Dodtor  Simson’s  fcientific  purfuits,  there 
are  abundant  materials  of  information  in  his  Works  which 
have  been  publilhed,  and  particularly  in  his  learned  Prefaces 
and  Notes  which  accompany  them.  Some  circumftances,  alfo, 
have  been  collected  from  his  unpublifhed  MS.  papers,  and 
from  the  fmall  remains  of  his  Correfpondence.  It  is  much 
to  be  regretted  that  the  greater  part  of  his  Mathematical 
Correfpondence,  which  appears  to  have  been  very  extent! ve 
during  a great  part  of  his  long  life,  had  been  either  loft  or 
deltroyed  in  his  own  time.  Some  interefting  fragments  of 
it,  however,  were  found  among  his  papers ; and  a feries  of 
his  letters  to  that  eminent  mathematician  the  late  Earl 
Stanhope,  from  1750  to  1758,  was  in  the  moft  liberal 
and  obliging  manner  communicated  by  the  prefent  Earl  ; 
and  from  them  fome  curious  notices  of  Dr.  Simson’s  ftudies 
have  been  extradted. 
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vii 

Some  hiftory  and  explanation  of  the  ancient  geometrical 
Analyfis,  almoft  neceffarily,  forms  a part  of  an  account  of  the 
literary  life  of  Dr.  Simson,  by  whom  that  Analyfis  has  been 
completely  reftored  and  illuftrated.  The  Mathematical  Collec- 
tions of  Pappus,  in  which  is  contained  nearly  every  thing 
that  is  known  from  the  Ancients  of  that  celebrated  inftrument 
of  inveftigation,  which  they  employed  fo  fucccfsfully  in  their 
geometrical  inquiries,  from  the  Doctor’s  early  partiality  for 
that  branch  of  fcience,  naturally  became  an  object  of  his 
particular  ftudy.  Some  account  therefore  of  that  work,  and 
of  Dr.  Simson’s  commentaries  on  it,  is  requilite  for  giving 
a juft  view  of  his  geometrical  labours,  and  for  eftimating  their 
importance  to,  what  is  fo  much  wanted,  a corrected  edition  of 
that  valuable  Author.  Even  with  the  rifk  of  feveral  repetitions, 
it  has  appeared  convenient  to  detach  from  the  Memoir  the 
particular  account  of  Pappus,  and  fome  explanations  of  the 
ancient  Analyfis  connected  with  it,  and  to  annex  them  as  an 
Appendix.  Thefe  details,  though  uninterefting  to  many  readers, 
may  be  acceptable  to  others;  and  my  objedl  in  preparing  them 
will  be  attained,  if  they  can  fave  fome  trouble  to  thofe  who 
at  any  future  time  may  undertake  a new  edition  of  the  Mathe- 
matical Collections.  Two  fliort  paflages  of  Pappus,  concerning 
the  ancient  claflification  of  geometrical  lines,  are  added  in  a 
fecond  appendix,  in  the  original  language,  with  Comman- 
dine’s  verfion  of  them. 

To  thefe  is  fubjoined  Dr.  Simson’s  tranflation  of  the 
defeription  of  the  Porifms  of  Euclid,  in  the  Preface  to  the 
feventh  book  ot  Pappus  ; in  which  are  lome  material  im- 
provements of  the  former  tranftations. 

August , 1812. 
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SECTION  I. 


General  Account  of  Dr.  Simson’s  Life. 


OCT  OR  ROBERT  SIM  SON,  late  Profellbr  of 


Mathematics  in  the  Univerfity  of  Glafgow,  was  the 
deleft  foil  of  John  Simson,  of  Kirktonhill  in  Ayrfifire,  and  was 
born  on  the  fourteenth  of  OTober  1687,  O.  S.  Being  defigned 
by  his  father  for  the  Church,  after  having  got  the  ufual  fchool 
education,  he  was  fent  to  the  Univerfity  of  Glafgow,  where 
he  was  diftinguifhed  by  his  proficiency  in  claffical  learning, 
and  in  the  fciences. 

At  this  time,  from  temporary  circumftances,  it  happened, 
that  no  Mathematical  Lectures  were  given  in  the  College;  but 
young  Simson’s  inquifitive  mind,  from  fome  fortunate  inci- 
dent, having  been  directed  to  Geometry,  he  foon  perceived 
the  study  of  that  faience  to  be  congenial  to  his  tafte  and 
capacity.  This  tafte  however,  from  an  apprehenfion  that  it 
might  obstruct  his  application  to  fubjebts  more  connected  with 
the  ftudy  of  theology,  was  anxioufly  difeouraged  by  his  father, 
though  it  would  feem,  with  little  effeeft. 

Having  procured  a copy  of  Euclid’s  Elements,  with  the 
aid  only  of  a few  preliminary  explanations  from  fome  more 
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advanced  ftudents,  he  entered  on  the  ftudy  of  that  oldefl 
and  belt  introduction  to  Mathematics.  In  a fhort  time  he 
read  and  underftood  the  firft  fix  with  the  eleventh  and 
twelfth  books  ; and  being  delighted  with  the  fimplicity  of 
language  and  accuracy  of  reafoning  in  Euclid,  notwith- 
ftanding  the  difeouragements  he  met  with,  he  persevered  in 
his  Mathematical  purfuits;*  and  by  his  progrefs  in  the  more 
difficult  branches  he  laid  the  foundation  of  his  future  eminence. 
But  though  the  bent  of  his  inclination  for  thefe  pursuits  was 
flrong,  he  did  not  negleCt  the  other  fciences  then  taught  in 
the  College;  and  in  proceeding  through  the  regular  courfe  of 
academical  ftudy  he  acquired  the  principles  of  that 
variety  of  knowledge,  which  he  retained  through  life,  and 
which  contributed  much  to  the  eftimation  of  his  converfa- 
tion  and  manners  in  fociety.  His  chief  attention,  however, 
was  directed  to  his  favourite  fcience;  and  his  reputation  as  a 
mathematician  in  a few  years  became  fo  high,  and  his  general 
character  fo  much  refpected,  that  in  1710,  when  he  was  only 
twenty-two  years  of  age,  the  Members  of  the  College,  without 
any  folicitation  on  his  part,  made  him  an  offer  of  the  Mathe- 
matical Chair,  in  which  a vacancy  was  in  a fhort  time  expected 
to  take  place.  From  his  natural  modefty,  however,  he  felt 
much  reluctance,  at  fo  early  an  age,  to  advance  abruptly  from 
the  fituation  of  a Student  to  that  of  a Profeflor  in  the  fame 
College  ; and  therefore  he  folicited  permiffion  to  fpend  one 
year  at  leaft  in  London,  where,  befides  other  obvious  advan- 
tages, he  might  have  opportunities  of  becoming  acquainted 

* In  fome  of  his  early  MS.  volumes  hill  preferved,  are  notices  of  the  books  he  had 
been  reading,  and  of  which  he  had  been  making  abitra6ts.  Tn  one  of  thefe,  dated  in 
1/05,  (then  in  his  eighteenth  year,)  are  mentioned  Ougutked’s  Clavis,  Raphson’s 
Trafts,  Jones’s  Synopfis,  Kersey’s  Algebra,  and  feveral  others. 
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with  fome  of  the  eminent  mathematicians  of  England,  who  were 
then  the  moft  diftinguiihed  in  Europe.  In  this  proper  requeft 
he  was  readily  indulged;  and  without  delay  he  proceeded  to 
London,  where  he  remained  about  a year,  diligently  em- 
ployed in  the  improvement  of  his  mathematical  knowledge. 

This  journey  turned  out  very  favourable  to  his  views;  and  he 
had  much  fatisfaCtion  in  the  acquaintance  of  fome  refpeCtable 
mathematicians,  particularly  of  Mr.  Jones*  Mr.  Caswell, 
and  Mr.  Ditton.  With  the  latter,  indeed,  who  was  then 
Mathematical  Matter  of  Chrift’s-Hofpital,  and  well  efteemed 
for  his  learning,  he  was  more  particularly  connected ; but  from 
all  of  them  he  had  opportunities  of  receiving  information 
refpedting  the  progrefs  of  the  fcience,  both  in  England 
and  on  the  continent  of  Europe.  When  the  vacancy  in  the 
ProfelTorfhip  of  Mathematics  at  Glafgow  did  occur  in  the  fol- 
lowing year,  the  Univerfity,  while  Mr.  Simson  was  ftill  in 
London,  appointed  him  to  fill  it;  and  the  Minute  of  Election, 
which  is  dated  March  11th,  1711,  concluded  with  this  very 
proper  condition : “ That  they  will  admit  the  faid  Mr.  Robert 
“ Simson,  providing  always,  that  he  give  fatisfactory  proof  of 
“ his  Ikill  in  mathematics  previous  to  his  admiffion.”  He 
returned  to  Glafgow  before  the  enfuing  feffion  of  the  College, 
and  having  gone  through  the  form  of  a trial,  by  refolving  a 
geometrical  problem  propofed  to  him,  and  alfo  by  giving  “ a 
“ fatisfactory  fpecimen  of  his  Ikill  in  Mathematics,  and  dex- 
“ terity  in  teaching  Geometry  and  Algebra;”  having  produced 
alfo  refpedtable  certificates  of  his  knowledge  of  the  fcience 
from  Mr.  Caswell,  and  others,  he  was  duly  admitted  Pro- 
fefifor  of  Mathematics,  on  the  20th  of  November  of  that  year. 
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Mr.  Simson  immediately  after  his  admiffion  entered  on 
the  duties  ot  his  office,  and  his  iirft  occupation  neceffarily  was 
the  arrangement  of  a proper  courfe  of  inftrudtion  for  the 
ftudents  who  attended  his  lectures,  in  two  diftindt  claffes.  He 
prepared  elementary  fketches  of  fome  branches  in  which  there 
were  not  fuitable  treatifes  in  general  ufe.  Among  his  papers 
one  ofthefe  ftill  remains,  atranflation  of  the  three  firft  books  of 
L’Hospital’s  Conic  Sections,  in  which  geometrical  demon- 
ft  ratio  ns  are  fubflituted  for  the  algebraical  of  the  original, 
according  to  Mr.  Simson’s  early  tatte  on  this  fubjedt.  There 
remain  alfo  fome  traces  of  his  colledtions  of  Problems  from 
Huyghens,  Gregory,  and  others,  in  optics  and  aftronomy, 
for  the  ufe  of  his  fcholars;  and  it  appears  likewife  that  foon 
after  his  admiffion,  he  had  given  fome  public  Ledtures  on  the 
Hiltory  of  Mathematics,  before  the  whole  Univerfity,  of 
which  feveral  happen  to  be  preferved,  and  are  proofs  of  the 
extent  and  accuracy  of  his  learning  at  the  early  period  of  life 
when  they  were  delivered. 

Both  from  a fenfe  of  duty  and  from  inclination,  he  now 
diredted  the  whole  of  his  attention  to  the  ftudy  of  mathematics; 
and  though  he  had  a decided  preference  for  geometry,  which 
continued  through  life,  yet  he  did  not  devote  himfelf  to  it, 
to  the  exclufion  of  the  other  branches  of  mathematical  fcience; 
and  in  the  progrefs  of  this  Memoir  it  will  appear  that  he  was 
well  acquainted  with  the  modern  analyfis,  particularly  as  it  flood 
in  the  early  part  of  his  time.  From  1711,  he  continued  near 
fifty  years  to  teach  mathematics  to  two  feparate  claffes,  at 
different  hours,  five  days  in  the  week,  during  a continued 
feffion  (or  term)  of  feven  months;  beiides  giving  occafional 
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inftruction  which  he  was  ever  ready  to  communicate  to  thofe 
Undents,  who  withed  for  more  particular  explanations  of  his 
lectures,  or  to  make  further  progrefs  in  the  ftudy  of  mathe- 
matics. Though  the  duties  of  a profeflor  foon  became 
familiar  and  eafy  to  him,  yet  they  occupied  a confiderable 
portion  of  his  time,  and  divided  it,  fo  as  often  to  interrupt  the 
courfe  of  his  private  ftudies. 

His  manner  of  teaching  was  uncommonly  clear,  and  engaging 
to  young  people;  and  moft  of  his  fcholars  retained  through  life 
an  affection  and  reverence  for  the  Profeffor.  The  College  of 
Glafgow  in  his  time  was  in  great  repute  both  at  home  and 
abroad,  to  which  Dr.  Hutcheson,  Dr.  Moor,  Mr.  Adam 
Smith,  and  himfelf,  much  contributed.  The  refort  of  {indents 
was  great,  and  almoft  all  of  them  attended  Dr.  Simson’s 
lectures.  The  knowledge  of  the  elementary  branches  of 
mathematics,  and  of  the  moft  ufeful  applications  of  them, 
were  thence  much  dififufed  in  the  College,  and  fome  tafte  alfo 
for  the  ftudy  of  the  higher  branches  was  excited;  but  the  early 
age  of  the  greater  number  of  the  ftudents,  their  fhort  refidence 
in  College,  and  the  neceflary  appropriation  of  a confiderable 
portion  of  their  time  to  other  fciences,  feidom  admitted  of  that 
long  and  nearly  exclufive  cultivation  of  one  particular  fcience, 
by  which  alone,  efpecially  in  mathematics,  eminence  ufually 
can  be  attained.  Among  Mr.  Simson’s  fcholars,  however, 
feveral  role  to  diftindtion  as  mathematicians.  Dr.  Matthew 
Stewart,  who  alone  has  applied  the  geometrical  method 
of  reafoning  to  the  moft  complex  phyfical  inveftigations, 
by  univerfal  acknowledgement,  is  to  be  named  the  firft.  Mr. 
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Williamson,*  a favourite  pupil,  from  whom  he  had  great 
expectations,  died  very  young.  Dr.  James  Moor,  Greek 
Profeffor  atGlafgow,  and  Profeffor  Robison, T of  Edinburgh, 
were  all  wrell  known  as  mathematicians  of  fuperior  abilities 
and  attainments. 

Jn  the  year  1758,  Dr.  Simson,  being  then  feventy-one  years 
of  age,  found  it  neceffary  to  employ  an  afliftant  in  teaching;  and 
in  1761,  on  his  recommendation,  the  Rev.  Dr.  Williamson 
was  appointed  his  afliftant  and  fucceffor. 

The  refignation  of  Dr.  Simson  p relented  an  opportunity  to 
the  Principal  and  ProfefforS  of  recording  in  their  minutes  the 
affection  which  they  feLt  for  the  DoCtor,  and  their  high 
admiration  of  his  genius.  A long  paper  for  this  purpofe  was 
drawn  up  by  his  colleagues,  and  it  is  expreffed  with  all  the 
warmth  of  attachment  and  refpeCt,  which  it  was  natural  for 
them  to  entertain  for  the  father  of  the  College,  from  whom 
the  Univerfity  had  derived  fo  much  honour.  Several  of  them 
had  been  his  pupils,  and  all  had  lived  with  him  in  habits  of 
friendfhip  from  the  time  of  their  becoming  members  of  the 
Society.  It  is  introduced  in  the  following  manner; 

“ The  Univerfity  Meeting  do  hereby  gratefully,  unanimoufly, 
“ and  warmly  exprefs  to  Dr.  Simson  their  moft  cordial  thanks 

* Mr.  Williamson,  afterwards  the  Rev.  Dr.  Williamson,  Chaplain  to  the 
Britilh  Fa&ory  at  Lifbon,  in  which  Ration  he  died. 

+ In  the  third  and  fourth  editions  of  the  Encyclopedia  Britannica  (in  the  article 
Simson  R.)  is  a Iketch  of  Dr.  Simson’s  life,  which  is  known  to  be  from  the  pen  of 
Profeffor  Robison,  of  Edinburgh;  and  though,  from  fome  accidents  not  now  to  be 
ascertained,  there  are  fome  errors  in  dates,  and  in  fome  Small  circumftances  of  the 
narrative,  yet  it  bears  the  chara&er  of  the  diflinguilhed  ability  and  knowledge  of 
the  writer. 
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4«  for  his  long,  faithful,  and  eminent  fervices  to  the  Univerfity, 

44  in  the  courfe  of  fifty  years;  during  which  very  uncommon 
“ period,  he  has  with  univerfal  applaufe,  been  Profeffor  of 
“ Mathematics  here;  to  the  great  honour  of  this  Univerfity, 

“ as  well  as  to  his  own  high  reputation,  which  will  laft  as  long 
« as  united  elegance  and  fcience  are  admired  among  mankind. 

It  proceeds  to  mention  generally  fome  of  his  moft  diftin- 
guifhed  inventions,  juftly  ftating  that  he  was  the  fit  it,  in 
modern  times,  who  fully  underftood  and  explained  the  ancient 
analytical  geometry ; that  he  had  already  reftored,  with  tupe- 
rior  accuracy  and  elegance,  fome  of  the  moll;  valuable  works 
of  the  ancient  geometers,  which  forages  had  been  loft;  and 
that  he  purpofedto  employ  the  remaining  leifure  of  his  file,  in 
compleating  and  publilhing  others,  not  lefs  neceffary  for  the 
full  illuftration  of  the  nature  and  ufe  of  the  ancient  analyhs: 
44  for  the  accomplilhment  of  which  valuable  defign,  (the 
Minute  concludes,)  “ of  fo  much  importance  to  the  advance- 
“ ment  of  true  fcience,  the  Univerfity  Meeting  do  wilh  and 
44  pray  that  he  may  long  enjoy  the  blefling  of  a vigorous  old 
44  age;  and  they  intreat  Dr.  Simson  to  be  entirely  affined, 
44  that  they  will  at  all  times  heartily  embrace  every  opportu- 
44  nity  of  teftifying  to  him  their  gratitude,  their  affection, 
44  efteem,  and  veneration.” 

During  the  remaining  ten  years  of  his  file,  he  enjoyed  a 
pretty  equal  ftate  of  good  health;  and  continued  to  occupy 
himfelf  in  correcting  and  arranging  fome  of  his  mathematical 
papers,  and  occafionally  for  amufement,  in  the  folufion  ot 
problems,  and  demonftration  of  theorems,  which  occuned  from 
his  own  ltudies,  or  from  the  fuggeftions  of  others.  Hi.s  con- 
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verfation  on  mathematical  and  other  fubje6ts  continued  to  be 
clear  and  accurate,  yet  he  had  fome  flrong  impreflions  of  the 
decline  of  his  memory,  of  which  he  frequently  complained;  and 
this  probably  protradted,  and  finally  prevented  his  undertaking 
the  publication  of  fome  of  his  works,  which  were  in  fo  advanced 
a ftate,  that  with  little  trouble  they  might  have  been  com- 
pleated  for  the  prefs.*  His  only  publication,  however,  after  the 
rcfignation  of  his  office,  was  a new  and  improved  edition  of  the 
Data  of  Euclid,  which  in  1762  was  annexed  to  the  fecond  and 
corrected  edition  of  the  Elements.  But  from  that  period, 
though  much  folicited  to  bring  forward  fome  of  his  other 
works  on  the  ancient  geometry,  though  he  knew  well  how 
much  it  was  defired,  and  though  he  was  fully  apprized  of  the 
univerfal  curiofity  excited  refpedting  his  difcovery  and  illuftra- 
tion  of  the  Porifms  of  Euclid,  he  refitted  every  importunity  on 
the  fubjedt.'j- 

* The  following  extracts  from  Dr.  Simson’s  Letters  to  the  Writer  of  this  Memoir 
mention  the  impreffion  he  had  of  the  decline  of  his  memory: 

In  a letter  dated  February  11th,  1766. <f  As  to  the  publithing  anything  on  the 

*f  ancient  geometry,  give  nobody  any  hopes  of  my  doing  it.  You  know  my  inability 
u to  do  any  thing  that  requires  fo  much  thought  and  application  as  that  would  do; 
“ and  if  it  be  not  by  your  affiftance  in  preparing  them  for  the  prefs,  and  in  taking 
“ care  of  the  printing,  I have  fcarce  any  hopes  of  doing  any  thing  that  way,  though  I 
“ much  defire  it.”  And  in  another  letter  of  March  7th,  1767.  he  fays,  “ I with  you 
“ had  not  mentioned  any  thing  that  might  give  expectation  of  the  Porifms  from  me,  as 
“ it  is  very  doubtful  whether  I thall  be  able  to  publifh  any  thing  either  about  them, 
“ or  any  other  geometrical  fubjeCt;  my  memory,  and  confequently  any  other  ability 
“ for  fuch  things,  being  fo  greatly  decayed.  However,  your  kind  offer  of  affiftance 
<e  will  make  me  give  out  fome  figures  to  be  cut,  though  I believe  they  cannot  be 
“ ready  againft  the  time  you  propofe  to  be  here.” 

I ffiall  have  afterwards  occafion  to  mention  the  impreffion  of  a decline  of  memory 
which  Dr.  Simson  feems  to  have  felt  many  years  before. 

f Sometimes  he  feems  to  have  entertained  ferious  thoughts  of  publiffiing  the  moft 
important  of  his  remaining  works,  the  SeCtio  Determinata,  and  the  Porifms;  and  in 
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A life  like  Dr.  Simson’s,  purely  academical  and  perfectly 
uniform,  rarely  contains  occurrences,  the  recording  of  which 
could  be  either  interefting  or  ufeful.  But  his  mathematical 
labours  and  inventions  form  the  important  part  of  his  life,  and 
fupply  the  belt  illuftration  of  his  chara6ter;  and  with  refpe6t 
to  them,  there  are  abundant  materials  of  information  in  his 
printed  works;  and  fome  circumftances  alfo  may  be  gathered 
from  a number  of  MS.  papers  which  he  left ; and  which,  by 
the  direction  of  his  executor,  are  depofited  in  the  Library  of 
the  College  of  Glafgow.*  It  is  to  be  regretted,  that  of  the 
extenfive  correfpondence  which  he  carried  on  through  life 
with  many  diftinguifhed  Mathematicians,  a fmall  portion  only 
is  preferved.  The  greater  part  of  it  had  been  loft  or  deftroyed 
in  his  own  time;  fo  that  in  1751,  when  he  was  defirous  of 
reviewing  fome  of  his  early  letters  to  Dr.  Jurin  on  a parti- 
cular fubjetft,  he  obtained  a copy,  probably  from  the  archives 
of  the  Royal  Society,  of  which  Dr.  Jurin  at  the  time  of  the 


one  of  his  MS.  books,  of  which  the  earlieft  date  is  of  1762,  there  is  the  following 
notice.  " The  title-page,  if  the  book  to  which  it  belongs  come  to  be  printed,  may 
“ be  thus: 

,f  Atollonii  Pekg^i 
“ De  Seftione  Determinata  Libri  duo, 

“ Reftituti.” 

“ Q-uibus  adjedta  funt  non  pauca  Porifmata ; inter  quae  habentur  quaedam  Euclidis, 
“ quibus  Dodtrina  Porifmatum  explicata  et  reftituta  eft.” 

* By  the  liberal  favour  of  the  Principal  and  Profeffors,  the  Writer  of  this 
Memoir  has  had  every  accommodation  for  confuting  thefe  Papers,  and  alfo  the  very 
valuable  Mathematical  Library  which  Dr.  Simson  bequeathed  to  the  Univerfity. 
He  has  received  alfo  from  them  fome  material  communications  refpedting  their  dif- 
tinguifhed  Colleague;  and  he  is  particularly  obliged  to  Profeffors  Jardine,  Young, 
and  Millar,  for  procuring  ufeful  information,  and  aiding  his  refearches. 
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Correspondence  (1723)  was  Secretary.  Through  Dr.  Jurin 
he  had  Some  intercourfe  with  Dr.  Halley  ; and  both  at  thaf 
time,  and  afterwards,  he  had  frequent  correspondence  with  Mr, 
Maclaurin,  with  Mr.  James  Stirling,  Dr.  James  Moor, 
Mr.  Williamson  of  Lifbon,  and  more  particularly  with  the 
Rev.  Dr.  Matthew  Stewart;  of  which  there  are  fome 
notices  in  his  printed  works,  and  of  which  alfo  there  are  fome 
remains  among  his  unpublished  papers.  In  the  latter  part  of 
his  life,  his  mathematical  coi  rcfpondence  was  chiefly  with  that 
eminentGeometer  the  late  Earl  Stanhope/  and  with  George 
Lewis  Scott,  efq;  then  a Commifiioner  of  Excife,  and  well 
known  for  his  Scientific  attainments;  and  from  Dr.  Simson’s 
letters  to  both  thefe  gentlemen,  fome  iliuftration  of  his  opinions 
and  purfuits  will  be  obtained,  which  Shall  be  taken  notice  of 
in  a fubfequent  part  of  this  Memoir. 

* The  Doctor’s  affectionate  refpeCt  for  that  venerable  Nobleman  is  ftrongly 
marked  by  the  concern  which  he  expreffes  in  a letter  to  himfelf  on  hearing  a report 
of  his  being  indifpofed.  “ May  it  pleafe  the  gracious  Gon  to  preferve  fo  valuable  a 
life  for  many  good  purpofes,  both  with  refpeCt  to  your  Lordfhip's  honourable  family, 
and  the  public  good ; and  particularly  for  promoting  of  real  and  ufeful  knowledge 
“ of  every  kind.” Letter  dated  7th  March  1755. 
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SECTION  II. 

Particular  Account  of  Dr.  Simson’s  Mathematical  Studies , 
and  of  the  Works  publi/hed  by  himfelf 


IT  has  already  been  obferved,  that  Dr.  Simson  directed  his 
early  attention  to  the  ancient  Geometry.  Dr.  Halley, 
by  his  edition  of  the  Conics  of  Apollonius,  and  more  parti- 
cularly by  his  publication  of  two  Treatifes  of  Apollonius, 
accompanied  with  a corredted  edition  of  the  preface  to  the 
feventh  Book  of  Pappus,  gave  confiderable  aid  to  thofe  who 
embarked  in  that  ftudy.  The  Mathematical  Collections  of 
Pappus  are  indeed  the  chief  repolitory  of  information  refpedt- 
ing  the  Geometry  of  the  Ancients,  and  efpecially  refpedting 
their  analyfis,  which  has  been  the  fubjedrt  of  much  difcuflion 
among  the  moderns.  This  molt  interesting  work  contains 
fome  curious  mathematical  hiftory  of  former  times,  but  is  more 
particularly  valuable,  by  the  account,  contained  in  the  preface 
to  the  feventh  Book,  of  the  treatifes  of  the  analytical  geometry 
of  the  ancients,  which  together  obtained  the  name  of  towqc 
dvoc.XvotA.vag.  In  this  preface  there  is,  firft,  a general  expofition 
of  the  analyfis  employed  by  the  ancients,  both  in  the  folution 
of  problems,  and  in  the  demonstration  of  theorems;  then 
follows  a particular  defcription  of  the  nature  and  contents  of  a 
certain  number  of  thefe  treatifes,  which  we  may  prefume 

C 2 
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were  confidered  by  Pappus  as  the  molt  important ; and  an 
enumeration  of  the  whole  is  added,  confifting  of  thirty-three 
books.  The  feventh  book  of  Pappus  itfelf  confifts  of  a 
number  of  Lemmata,  or  fubfidiaiy  propofitions,  not  contained 
in  Euclid,  but  aflumed  or  employed  in  the  feveral  treatifes 
which  are  fo  fully  deferibed  in  the  preface. 

It  is  through  the  medium  of  Commandine’s  tranfiation  only, 
that  the  importance  of  this  work  of  Pappus  is  yet  known 
to  the  public.  Though  many  manufcript  copies  of  the  ori- 
ginal remain  in  various  libraries  of  Europe,  it  has  never  been 
printed;  and  no  attempt  has  been  made  to  correct  the  tranfla- 
tion  of  Commandine,  whofe  zeal,  learning,  and  ability,  in  pro- 
moting the  knowledge  of  the  ancient  Geometricians  by  ufeful 
tranflations,  are  very  meritorious;  though  this  pofthumous 
verfion  of  Pappus,  no  doubt  from  its  not  having  received  his 
final  corrections,  remains  in  a lefs  perfeCt  ftate.* 

Dr.  Simson,  however,  ferioufly  applied  himfelf  to  the  ftudy 
of  this  tranflation  ; and  notwithftanding  its  unfinifhed  ftate,  it 
was  the  means  of  enabling  him  to  inveftigate,  and  fully  to 
illuftrate  the  principles,  of  the  analytical  geometry  of  the 
ancients.  The  generality  of  modern  mathematicians,  from 
not  having  fully  confidered  the  intimations  of  Pappus  on 
this  fubjedt,  fell  into  ftrange  mifapprehenfions  refpedting  it.-f* 
When  they  examined  the  works  of  the  ancient  geometers, 

* For  a particular  account  of  Pappus,  and  of  this  tranflation,  fee  the  Appendix. 

f Vikta  muft  be  excepted;  who,  though  he  did  not  ufe  the  ancient  analyfis  in  his 
Apollonius  Gallus,  yet  he  feems  perfuaded,  that  the  ancients  had  a true  geometrical 
analyfls.  For  in  his  firft  Appendix  to  that  Treatife  (p.  33 9,  Op.  Viet.®)  he  obferves, 
" At  Algebra  quam  tradidere,  Theon,  Apollonius,  Pappus,  et  alii  veteres  ana- 
" lyftse  omnino  geometrica  eft;"  &c. 
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Euclid,  Archimedes,  and  Apollonius,  they  admired  the 
elegance  and  clearnefs  of  their  demonitrations,  but  wondered 
by  what  contrivance  they  had  invented  and  proved  fo  many 
curious  theorems,  and  obtained  folutions  of  fo  many  difficult 
problems.  They  afferted  even  that  the  ancients  muft  have 
pofTeffed  an  analyfis  equivalent  to  the  algebraical ; but  that 
they  had  induftrioufly  concealed  it,  in  order  to  excite  the 
greater  admiration  of  their  inventions.  This  opinion,  naturally 
improbable,  is  however  unrefervedly  expreffed  by  fome  eminent 
mathematicians;  by  Francis  Schooten,  by  his  brother  Peter 
Schooten,  by  Peter  Nonius  or  Nunez;  and  what  is  more 
remarkable,  is  avowed  in  later  times  by  the  profound  Dr. 
Wallis,*  who  was  certainly  acquainted  with  Pappus,  both 
in  the  original,  and  in  Commandine’s  tranflation.  But  the 
important  communications  of  that  author  refpedting  the  geo- 
metrical analyfis  of  the  ancients  feem  not  to  have  been  duly 
confidered  by  this  very  eminent  Mathematician,  though  he 
publifhed,  with  learned  and  valuable  notes,  a fragment  of 
Pappus,  not  contained  in  Commandine’s  tranflation,  but 
which  he  difcovered  in  one  of  the  two  Savilian  MSS.  of  the 
Mathematical  Collections. 

Dr.  Barrow  alfo,  in  his  Lectures, § gives  countenance  to 
this  erroneous  judgment  on  the  ancients,  which  has  been 

* Wallis’s  Algebra,  chap.  ii. 

§ In  Dr.  Barrow's  four  Ledlures  on  the  Difcoveries  of  Archimedes,  after  Hating 
his  plan  in  p.  341,  he  adds, " unde  patebit  qualera  analyfin,  et  quam  noftne  modernae 
“ fimilero  exercuerit.”  And  in  p.  376,  after  giving  an  algebraical  analyfis  of  a 
problem,  (viz.  Prop.  v.  Lib.  2.  Archimed.  de  Sphara  et  Cylindro,)  producing  a 
cubic  equation,  he  derives  from  it  the  proportion  given  by  Archimedes,  in  which  a 
certain  ftraight  line  is  to  be  cut  in  order  to  refolve  the  problem  \ he  adds,  “ Qui  ipfiffi- 
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pronounced  by  fo  many  mathematicians  of  modern  times; 
and  even  fo  late  as  the  publication  of  Sir  Isaac  Newton’s 
Fluxions  in  173b,  Mr.  Colson,  the  commentator  on  that  work, 
Rates  this  to  be  the  opinion  of  “ many  of  our  modern  geo- 
metricians.”^: 

This  charge,  however,  again  ft  the  ancients,  as  is  juftly 
obferved  by  Dr.  Simson,§  was  altogether  groundlefs.  The 
only  algebra  known  to  the  ancients  was  that  of  Diophantus, 

“ mus  eft  analogifmus  ifte,  ad  quem  rem  deduxlt  Archimedes;  quod  ipfum  fatis 
“ prodit  et  arguit,  qualem  is  analyfin  ufurparit.  Nam  hue  eufn  devenifle,  varias  iftas 
“ proportionum  compofitiones,  divifiones,  permutationes,  ac  inverfiones,  quales  in  dif- 
“ curfu  fuo  oftentat  adhibendo,  pene  fupra  fidem  eft.”  But  in  this  cafe  the  ancient 
analyfis  is  properly  applicable ; and  under  the  management  of  Archimedes,  its  power 
in  this  propofition  need  not  excite  fbrprize.  He  refers  alfo  to  the  elegant  fynthetic 
folution  of  this  problem  by  Huyghens,  by  means  of  the  trife&ion  of  an  arch.  Huyg. 
Illuftr.  Probl.  prob.  1.  Perhaps  fome  of  the  difcoveries  of  Archimedes  may  have 
been  fuggefted  to  him  by  views  and  l'eafonings  refembling  thofe  of  Cavallerius, 
as  is  conje&ured  by  his  Commentator  Torelli;  but  he  eftabliftied  their  truth  by 
rigorous  demonftraiions,  which  might  be  naturally  derived  from  the  only  analyfis 
of  ancient  times,  the  geometrical. 

J See  Colson’s  Commentary  on  Newton’s  Fluxions,  p.  143:  and  it  may  be 
'here  remarked,  that  the  obfervations  of  Sir  Isaac  Newton,  (page  1,)  to  which  this 
part  of  the  Commentary  refers,  feem  to  imply,  that  he  confidered  the  ancient 
geometry,  which  he  greatly  admired,  as  fynthetical  only,  without  having  much 
confidered  the  nature  and  merits  of  their  analyfis.  Some  of  his  obfervations  in  the 
Arithmetica  Universalis  naturally  lead  to  the  fame  inference.  See  feft.  iv.  cap.  1. 
art.  18:  alfo.  Appendix  de  AEqualionum  Conslructione  Lineari,  art.  51.  Dr. 
Pemberton’s  account  of  Sir  Isaac  Newton’s  opinion  of  the  ancient  geometry,  of 
his  regret  that  he  had  not  ftudied  it  more  particularly,  and  alfo  of  his  remarks  on  De 
Omerique,  correfponds  withthefe  obfervations  in  Sir  Isaac’s  works.  It  maybe  added, 
that  opinions  like  that  of  Mr.  Colson  are  to  be  found  in  many  refpedtable  recent 
writers  ; and  confiftently  with  them,  the  ancient  geometry  is  generally  diftinguifhed 
as  synthetical,  while  the  term  analysis  is  almoft  exclufively  applied  to  the  modern 
fyftem. 

§ See  the  Preface  to  Dr.  Simson’s  reftoration  of  the  Loci  Plant  of  Apollonius, 
where  this  opiuioa  is  particularly  fta ted,  with  the  Doctor’s  fatisfa&ory  refutation  of  it. 
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which  was  never  applied  to  geometry.  But  they  had  an 
analyfis  of  their  own,  of  which  they  made  no  fecret,  and  of 
which  there  are  fome  fhort  fpecimens,  even  in  Euclid’s 
Elements.*  This  analyfis  however  is  more  fully  defer  bed  by 
Pappus,  who  alfo  obferves,  that  in  order  to  facilitate  the 
folution  of  geometrical  problems  by  this  method,  the  ancients 
competed  no  lefs  than  thirty-three  books,  which  collected 
together  got  the  title  of  To-&cg  ayaXuo^tvog ; and  ol  the  chief  of 
which,  as  has  already  been  mentioned,  he  gives  an  interefting 
account  in  the  preface  to  his  feventh  book. 

What  led  probably  to  this  prevailing  miftake  of  modern 
mathematicians  was,  that  in  the  moft  valuable  ancient  treatifes 
ftill  remaining,  fuch  as  thofe  of  Archimedes,  and  even  the 
Conics  of  Apollonius,  the  analyfis  of  their  propofitions 
(particularly  of  their  theorems)  is  generally  omitted  ; though 
there  can  be  no  doubt  that  this  method  was  employed  by 
them,  both  in  refolving  problems,  and  for  afeertaining  the 
truth  of  theorems,  which  now  appear  in  their  works  only  in 
the  fynthetic  form,  and  which  had  been  either  propofed  to 
them  by  others,  or  had  occurred  to  them  in  their  own  ftudies. 
In  copying  their  books,  however,  for  general  ufe,  for  the  fake 
of  fhortnefs,  (which,  before  the  invention  of  printing,  was  an 
object  of  confequence,)  and  even  for  facility  to  the  reader 
in  acquiring  the  knowledge  of  their  difeoveries,  the  analyfis 
was  often  omitted.  In  the  fifth  book  of  Pappus  is  an  example 
of  this  omiffion,  for  which  he  afljgns  the  reafon  j ult  novy 
mentioned,  and  which  we  may  believe  influenced  the 
other  more  ancient  geometers.  He  :obferves,  that  in  the  com- 

• Euclid's  Elem.  book  xiii.-grop.  1,  p,  3j  4,5. 
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parifon  which  he  is  about  to  give  of  the  five  regular  folids 
having  equal  furfaces,  for  the  fake  of  brevity  and  perfpicuity , 
he  is  to  employ  only  the  fynthetic  method,  and  not  the 
analytic,  which  fome  of  the  ancients  had  ufed  in  treating  that 
fubjedt.-f-  But  in  the  other  analytical  treatifes  of  Apollonius, 
containing  folutions  of  general  problems  for  facilitating  the 
refolution  of  any  particular  geometrical  problem  which  can 
be  reduced  to  a cafe  of  them,  a full  analyfis  of  every  cafe  is 
given,  being  efiential  to  this  important  application  of  fuch 
problems.  In  the  Sectio  Rationis , recovered  from  the  Arabic 
by  Dr.  Halley,  is  a fpecimen  of  this  compleat  manner  of 
folution,  which,  we  mud  prefume,  was  followed  in  the  other 
treatifes,  now  unfortunately  loft. 

Thefe  books  appear  to  have  been  all  exifting  in  the  time  of 
Pappus,  but  the  greater  part  of  them  have  fince  perifhed,  or 
at  leaft  they  are  not  known  to  remain,  either  in  the  original, 
or  in  any  tranfiation.  The  book  of  Data  by  Euclid,  in  the 
Greek  ; two  books  of  Sectio  Rationis , by  Apollonius,  in  an 
Arabic  verfion  ; and  feven  books  of  the  Conics  of  Apollonius, 
four  in  Greek  and  three  in  Arabic ; are  all  that  have  been  pre- 
ferved.  But  fortunately  the  defcriptions  by  Pappus  of  eleven 
more  of  thefe  books  are  fo  particular  and  entire,  that  fome  emi- 
nent modern  mathematicians  have  been  able  to  reftore  them, 
with  various  fuccefs  indeed,  as  fhall  be  afterwards  more  particu- 
larly ftated.  Thofe  by  Dr.  Halley,  from  his  fuperior  tafte  and 
knowledge  of  the  fubjedt,  are  in  the  pureft  ftyle  of  geometry. 


-f-  His  expreffion  is,  “ Ka/  -njv  cQodon  r vv  iyatrscs,  « S/a  t vf  avaAvl/xijf  Kiyofj.nxe 

**  Qtuglas  S / vr  evio/  r£v  vocXoiiut  ivjoiSvto  ras  awoSt/|«y  tm  ‘a^Qetfnn'tyui  aynpjj.a.Tui,  aAXa  S/a 
“ rit  xala  <7vv9ta-‘v  ayuyrtc  101  to  eraq>irtgoi  xa'/  w/lofcarifoi  tv  ipS,  $‘«<7>aviisp.ivxs."  &C. 

Ex  Cod.  Bvx.liai.di,  ad  fol.  99.  a.  Com. 
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The  others,  by  Vieta,  Snellius,  Marinus  Ghetaldus,  Fer- 
mat, Schooten,  and  Wallis,  of  which  fome  are  algebraical, 
and  fome  geometrical,  though  refpedtable  works  of  ingenious 
men,  are  defective  in  that  elegance  and  compleatnefs  of 
folution  which  diftinguifh  the  analytical  writings  of  the  ancient 
Geometers.  A field  was  thus  ftill  open,  for  a perfon  of  Dr. 
Simson’s  tafte  and  genius,  for  attempting  a more  perfect  refto- 
ration  of  thefe  curious  works  of  antiquity;  and  it  appears,  that 
foon  after  he  was  placed  in  the  Mathematical  Chair,  he  fet 
about  the  inveftigation.  From  his  papers  ftill  remaining,  we 
learn  that  his  endeavours  were  firft  directed  to  the  improve- 
ment of  the  defective  reiterations  of  these  books,  by  preceding 
geometers.  From  the  fame  fource  alfo  we  know,  that  within 
a few  years  he  turned  his  attention  to  the  Porifms  of  Euclid; 
and  it  was  to  be  expedted  that  the  curious  nature  of  thefe 
Propofitions,  and  even  the  difficulty  of  the  inveftigation,  would 
attradt  the  early  notice  of  his  ardent  mind. 

Unfortunately  the  defeription  of  the  Porifms  by  Pappus, 
in  all  the  MSS.  of  his  Collections  which  have  been  examined, 
is  fo  mutilated,  that  every  attempt  to  reftore  them,  before 
Dr.  Simson’s  time,  had  failed.  The  firft  part  of  the  de- 
feription, which  feems  to  be  entire,  is  calculated  only  to 
excite  curiofity;  being  too  general  for  conveying  any  precife 
notion  of  thefe  Propofitions,  or  for  giving  any  effedtual  aflift- 
ance  for  the  recovery  of  them:  and  the  remainder,  containing 
a detail  of  the  contents  of  Euclid’s  work,  is  through  the 
whole  fo  depraved  by  the  injuries  of  time,  that  all  en- 
deavours to  explain  it  were  nugatory.  Some  Geometers 
indeed,  of  great  name,  flattered  themfelves  that  they  had  got 
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pofleflion  of  the  fecret  of  this  peculiar  clafs  of  Propofitions; 
but  fubfequent  to  them,  Dr.  Halley,  with  all  his  genius,  his 
extenfive  knowledge,  and  his  fuccefsful  experience  in  unra- 
velling fome  other  pieces  of  ancient  geometry,  gives  up  the 
Porifms  as  a hopelefs  purfuit;  and  he  admits  that  the  defcrip- 
tion  of  Pappus,  as  it  now  ftands,  is  unintelligible  and  ufelefs.* 

Dr.  Simson,  however,  fully  proved  that  thofe  ingenious 
men  before  Dr.  Halley,  who  fuppofed  that  they  had  difeo- 
vered  the  Porifms,  had  certainly  deceived  themfelves;  and 
that  the  celebrated  Fermat  alone,  in  modern  times,  had 
acquired  fome  notion  of  the  nature  of  Porifms,  but  without 
being  able  to  unfold  it  compleatly;  and  without  having  reftored 
any  one  Propofition,  that  could  be  fuppofed  to  belong  to  the 
Treatife  of  Euclid. 

The  DoCtor  himfelf  candidly  informs  us,  how  long  and  liow 
ferioufly  he  had  ineffectually  laboured  in  fearch  of  this  aenigma, 
as  the  nature  of  a Porifm  truly  became,  from  the  very  muti- 
lated ftate  of  the  only  exifting  defeription  of  it.  An  ardent 
curiolity  was  a prominent  and  well-known  part  of  his  character; 
and  in  this  cafe,  his  curiolity  was  enlivened  by  his  predilection 
for  the  ftudy  of  the  ancient  geometry;  but  we  may  prefume  alfo, 
that  a natural  and  laudable  ambition  for  the  diftinCtion  which 
would  refult  from  fuccefs,  in  a purfuit  in  which  the  greateft 
Mathematicians  of  his  own  and  of  the  preceding  age  had  failed, 
would  animate  his  zeal  and  perfeverance  in  the  inveftigation. 
He  had  been  occupied  on  this  fubjeCt  even  in  the  year  1715, 

* “ Ha&enus  Porifmatnm  Defcriptio,  nec  mihi  intelle&a  nec  ledtori  profutura." 
See  the  Preface  to  the  Seventh  Book  of  Pappus,  edited  by  Dr.  Halley,  oftavo,  1706, 
page  87,  note  at  the  end  of  the  Porifms. 
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and  perhaps  before  that  period;  for  he  obferves,  that  in  that 
year  he  had  demonftrated  the  firfl  cafe  of  Fermat’s  fourth 
Porifm,  before  he  had  acquired  the  knowledge  of  the  nature 
of  that  clafs  of  Proportions.* 

The  firfl:  direction  of  his  refearch  feems  to  have  been,  to  en- 
deavour to  difcover  the  Porifms,  from  the  general  defcription  of 
them  in  the  beginning  of  the  account  given  by  Pappus;  and 
when  this  failed,  he  tried  to  recover  fome  of  the  individual 
Porifms,  from  which  he  hoped  to  afcertain  the  diftin&ive 
qualities  of  thefe  Propofitions;  but  in  this  attempt  he  had  no 
better  fuccefs.  He  continued  his  refearches,  and  devoted  his 
whole  attention  to  the  fubjedt.  For  a confiderable  time  his 
imagination  was  compleatly  occupied  by  it:  his  mind  was 
harrafled  by  the  conftant,  but  unfuccefsful  exertion;  he  loft 
his  fleep,  and  his  heath  was  injured:  but  all  his  endeavours 
were  ineffectual;  and  therefore  he  finally  determined  to  banifh 
for  ever  the  lubjeCt  from  his  thoughts. 

For  fome  time  he  maintained  this  refolution,  and  applied 
himfelf  to  other  purfuitsrj-  but  afterwards  he  happened  to  be 
walking  with  fome  friends  on  the  banks  of  the  river  Clyde  at 

* Simson’s  Pofthumous  Works,  p.  540,  laft  line. 

•j-  It  is  not  improbable,  that  Dr.  Simson  about  this  time  turned  his  attention  to 
Algebra,  and  that,  on  defpairing  of  the  Porifms,  he  had  employed  himfelf  in  the 
inveftigation  of  Seriefes  for  the  Circle,  of  which  an  account  is  given  in  this  Memoir, 
(fee  Note  H.)  The  Porifms,  as  I reckon,  were  firfl:  difcovered  in  April  1722.  For 
fome  time  after,  it  is  reafonable  to  fuppofe  that  he  was  almoft  entirely  occupied  in 
profecuting  his  invention;  and  therefore,  as  he  tranfmitted  thefe  Seriefes  to  Dr.  Jurin 
in  February  1723,  and  from  his  letter  alfo  it  appears  that  they  had  been  found  out 
fome  time  before,  it  is  very  probable  they  were  inveftigated  before  his  invention  of  the 
Porifms.  They  may  be  confidered  as  a refpeftable  fpecimen  of  what  Dr.  Simson  might 
have  done  in  Algebra,  had  he  devoted  his  attention  to  that  branch  of  Mathematics. 
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Glafgow,  and  by  accident  being  left  behind  his  company,  he 
inadvertently  fell  into  a reverie  refpe6ting  the  Porifms.  Some 
new  ideas  ftruck  his  mind,  and  with  his  chalk  having  drawn 
fome  lines  on  an  adjoining  tree,  at  that  moment,  for  the  firft 
time,  he  acquired  a juft  notion  of  one  of  Euclid’s  Porifms.* 
I have  repeatedly  heard  him  relate  the  occurrence,  which  he 
feemed  to  do  with  pleafure,  and  he  mentioned  even  the  fcite 
of  the  tree  on  which  he  defcribed  the  fortunate  diagram. -j- 
After  this  firft  difcovery,  however,  it  required  time  and 
much  inveftigation,  before  he  could  reftore,  to  his  fatisfatftion, 
the  general  Propofition  of  Euclid’s  firft  book  of  Porifms;  and 
it  appears  that  his  firft  communication  of  the  difcovery  to  the 
Mathematicians  of  London  was  through  Mr.  Maclaurin. 
Juft  before  Mr.  Maclaurin’s  fetting  out  from  Scotland  for 
France,  by  the  way  of  London,  in  1723,  Dr.  Simson  commu- 
nicated to  him  the  Propofition  he  had  recently  reftored,  and 
which  a fhort  time  after  was  printed  in  the  Philofophical 
Tranfa6tions.  It  appears  alfo  that  Dr.  Jurin,  then  Secretary 

* This  incident  is  generally  Rated  by  Dr.  Simson  himfelf,  in  his  Preface  to  the 
Porifms.  Poll.  Works,  pp.  319,  320. 

f Though  moft  of  Dr.  Simson's  notes  and  propolitions  are  dated,  yet  there  is  no 
entry  to  be  found  among  his  papers  of  this  particular  incident.  From  the  dates  of 
feveralofhis  firft  inveftigations  of  the  Porifms,  both  in  his  Pappus,  and  in  other  MSS. 
it  had,  with  much  probability,  occurred  in  April  1722;  for  in  that  month  are  fome  of 
his  firft  notices  about  the  Porifms.  At  the  end  of  one  of  them  he  adds,  “ Hodie  hsec 
" de  Porifmatis  inveni,  R.  S.  April  25,  1722.”  Alfo  in  a note  on  Prop.  131,  lib  vii. 
Fappi,  he  fays,  “ Poftquam  vero  ipfa  Porifmata,  ea  velim  quae  generali  propofitione 
“ in  prasfatione  ad  hunc  librum  feptimum,  complexus  eft  Pappus,  multo  labore  at  fuc- 
“ ceflu  praeter  quern  fperare  aequum  fuit  felici,  tandem  ex  manca  et  contradta 
“ admodum  Pafpi  defcriptione  inveftigavimus;  facilius  erit  lemmata  hifce  infer- 
“ vientia,  ad  priftinum  nitorem  reftituere.  April  2 7,  1722.  Rob.  Simson.” 
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of  the  Royal  Society,  had  mentioned  in  a letter  to  Dr.  Simson 
this  communication  from  Mr.  Maclaurin,  for  Dr.  Simson, 
in  . letter  to  Dr.  Jurin,  dated  Feb.  I,  1723,  in  reply  to  one 
he  .had  juft  received  from  him,  fays,  “ The  Proportion  of 
“ Pappus,  which  I llievved  Mr.  Maclaurin  when  here,*  is 
“ the  general  Propofition  into  which  Pappus  collected  the 
“ Porifms  of  the  firft  book  of  Euclid’s  Three;  which,  together 
“ with  the  more  general  Propofition  immediately  fubjoined, 
“ and  which  are  both  deficient,  (i  mean  imperfect,)  I have, 
“ with  no  little  inveftigation,  recovered  and  demonftrated, 
“ together  with  fome  few  of  the  Porifms;  the  reft  I have  not  had 
“ leifure  enough  to  try.  I mean  thofe  of  the  firft  book,  for  as 
“ to  thofe  of  the  two  others,  excepting  what  may  be  included 
“ in  the  fecond  of  the  above-mentioned  Propofitions,  1 believe 
it  will  be  extremely  difficult  for  any  body  to  reftore  them.  If 
“ I underftand  you  like  to  fee  them,  I fhall  fend  them  as  foon 
“ as  I can  get  the  fcribbles  I have  about  them  wrote  over  fair.”f 
It  would  appear  that  the  refult  of  this  letter  was  an  imme- 
diate communication  of  the  Propofitions  to  Dr.  Jurin,  which, 
as  might  be  expecfted,  were  much  approved  by  thofe  eminent 
Geometers  Dr.  Halley,  Mr.  Machin,  and  Dr.  Jurin  him- 
felf.  In  the  courfe  of  the  fame  year  the  Paper  was  printed 
in  the  Philofophical  Tranfa<ftions,J  and  Dr.  Simson,  in  a letter 

* This  is  mentioned  in  the  Preface  to  Dr.  Simson’s  Conics,  p.  vi.  2d  edit.  See 
alfo  Note  A.  at  the  end. 

f The  principal  objeft  of  this  letter  was  to  communicate  to  Dr.  Jurin  fome  Seriefcs 
about  the  Circle,  of  which  notice  will  be  taken  afterwards.  See  alfo  Note  H,  at 
the  end. 

% Vol.  XL.  for  1723,  p 330.  In  the  fame  volume  of  the  Tranfaftions,  p.  248,  is 
a Paper  hy  Dr.  Pemberton,  containing  fome  propofitions  about  the  Rainbow;  at  the 
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to  Dr.  Jurin,  of  January  10,  1724,  exprefles  his  fatisfadtion  at 
the  reception  of  his  communication  in  the  following  manner: 
“ The  honour  you  have  done  me  in  printing  the  Paper  I lent 
“ up,  in  the  Philofophical  Tranfadlions,  is  what  I am  very 
“ fenfible  of ; and  you  may  be  fure  the  approbation  any  thing 
“ in  it  has  had  from  fuch  good  judges  as  Dr.  Halley,  Mr. 
“ M a chin,  yourfelf,  and  the  other  learned  gentlemen  you 
“ were  pleafed  to  Ihew  it  to,  cannot  but  give  me  a great  deal 
il  of  pleafure;  and  nothing  could  excite  me  more  to  endeavour 
“ to  rcftore  the  other  Porifms,  of  which  there  are  the  lead 
“ data:  but  I find  it  a very  difficult  affair,  efpecially  to 
“ one  who  is  I'd  flow,  as  by  much  experience  1 find  myfelf. 

However  I lhall  at  leifure  hours,  God  willing,  try  what  I 
“ can  do.  I defire  ydU  may  give  my  humble  refpedls  to  Dr. 
“ Halley  and  Mr.  Machinj  and  be  pleafed  to  tell  the  Dodtor, 
“ that  as  to  the  meaning  of  the  words  E'ctv  vts-tus  vj  'sru%vzf}lvi 
“ y •src^aXAijX*,  I never  was  felicitous  about  the  meaning  of 
ii  the  propofition,  but  at  his  defire  I have  confidered  the  paf- 
“ fage,”  &c.  Dr.  Simson  then  enters  into  a long  and  learned 
difcuflion  of  the  proper  meaning  of  this  palfage,  of  which  the 
refult  is  lhortlyftated  in  A note,  page  348,  Poft.  Works.* 

beginning  of  which  he  obferves,  f<  For  the  greater  brevity,  I {hall  deliver  them  under 
“ the  form  of  Porifms  ; as,  in  my  opinion,  the  ancients  called  all  Propolitions  treated 
“ by  analylis  only.”  This  intimation  naturally  gave  fome  diflatifa&ion  to  Dr.  Simson, 
as  afluming  the  appearance  of  being  the  firft  to  announce  to  the  world  the  nature  of  the 
ancient  Porifms.  In  the  copy  of  this  volume  of  the  Tranfadtions  belonging  to  the 
College  Library  of  Glafgow,  the  Doctor  wrote  a fhort  animadverfion  on  the  margin 
of  the  page,  which  concludes  with  thefe  words:  ‘f  but  he  (Dr.  Pemberton)  has 
“ entirely  miftaken  the  nature  of  a Porifm,  and  his  two  Propolitions  have  neither  the 
“ form  nor  matter  of  Porifms.  R.  S.” 

* The  reft  of  the  letter  may  be  interefling  to  fome  readers,  and  is  therefore  placed 
in  Note  C,  at  the  end. 
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For  a few  years  after  his  difcovery  of  the  Porifms,  his  mind 
was  much  engaged  in  the  further  profecution  and  illuttration  of 
it.  It  appears,  however,  from  his  papers,  that  at  this  very  time 
he  occafionally  applied  to  other  branches  both  of  ancient  and 
modern  Mathematics;  though,  as  was  to  be  expedited,  the  chief 
objeCt  of  his  ftudy  was  the  improvement  and  extenfion  of  his 
inveftigation  of  the  Porifms,  by  recovering  more  of  Euclid’s 
Proportions,  and  adding  alfo  fome  of  his  own,  and  fubfequently 
alfo  the  contributions  of  a few  mathematical  friends,  to  whom 
he  communicated  the  interefting  intelligence  of  his  difcovery. 
There  are  many  indications  of  his  intention  of  publifhing  the 
Porifms;  but  from  various  caufes  he  poftponed  the  execution 
of  it,  till,  in  the  progrefs  of  life,  he  had  acquired  fo  very  ftrong  an 
impreflion  of  the  decline  of  his  faculties,  that  he  reluctantly  gave 
up  the  defign.  The  Treatife  on  Porifms , however,  with  fome 
other  valuable  traCts,  were  publithed  a few  years  after  the 
Doctor’s  death,  at  the  foie  expenfe  of  his  highly  refpeCted  and 
learned  friend  the  late  Earl  Stanhope;  and  by  the  full  expla- 
nation of  the  Porifms  contained  in  that  volume,  (of  which  I fhall 
have  occafion  to  give  a more  particular  account,)  this  hitherto 
inexplicable  portion  of  ancient  geometry  was,  by  the  Doctor’s 
perfeverance  and  ingenuity,  compleatly  reftored  and  explained* 
It  may  juttly  be  admitted,  that  the  fatisfaCtion  and  the  pride 
of  invention,  in  the  elucidation  of  this  very  difficult  branch  of 
ancient  fcience,  involved  in  fuch  obfcurity  from  the  depraved 
ftate  of  the  only  remaining  account  of  it,  were  properly  high; 
and  by  liberal  and  fcientific  minds,  the  warmth  with  which  he 
exprefles  thefe  feelings  vvill  not  be  difapproved : “ Defcriptio 
“ autem  quam  tradit  (Pappus)  Porifmatum  adeo  brevis, eft  et 
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“ obfcura,  et  injuria  temporis  aut  aliter  vitiata,  ut  nifi  Deus 
“ benigne  animum  et  vires  dederat  in  ea  pertinaciter  inquirere, 
“ in  perpetuum  forfan  geometras  latuiffent.”* 

It  has  been  already  obferved,  that  before  Dr.  Simson  obtained 
any  juft  notion  of  the  Porifms,  he  had  begun  to  improve  the 
reftorations  of  other  ancient  geometrical  treatifes ; which  had 
been  attempted  by  preceding  geometers,  particularly  of  the 
Loci  Plani , and  Sectio  Deter minata,-\-  of  Apollonius.  To 
thofe  who  have  fome  knowledge  of  this  fubjedt,  it  is  needlefs 
to  explain  the  value  of  thefe  two  treatifes;  particularly  of 
the  former,  as  containing  many  elegant  Theorems,  and  as  being 
eminently  ufeful  in  the  refolution  of  Problems.  The  Loci 
Plani  of  Apollonius  had  been  reftored  in  a certain  manner, 
both  by  Fermat,  and  by  Francis  Schooten.  In  the  poft- 
humous  works  of  the  former  very  diftinguifhed  Mathematician, £ 
is  given  a reftoration,  geometrical  indeed,  but  fynthetical  only 
without  analyfis,  and  deficient  alfo  in  other  material  points, 
particularly  in  the  diftindtion  of  the  cafes,  and  in  afeertaining 
the  determinations;  without  which  no  geometrical  refolution 
can  be  confidered  as  compleat.§ 

* Opera  Reliqua,  p.513. 

•f  The  Sectio  Determinata  was  not  publilhed  in  his  own  time,  and  I therefore  defer 
any  notice  of  it,  till  an  account  be  given  of  the  volume  of  Pofthumous  Works. 

+ Fermat  had  reftored  this  work  of  Apollonius  before  1629,  as  appears  by  a 
letter  of  his,  p.  153  of  his  Works.  But  it  was  printed  only  in  1 679,  among  his 
Pofthumous  Works.  See  Fermat.  Oper.  Varia,  tom.  11.  p.  12.  Fermat  had 
not  feen  the  Preface  to  the  7th  book  of  Pappus  in  Greek. 

§ The  ufe  of  Loci  in  the  refolution  of  Problems  is  very  obvious,  even  to  thofe  who 
are  but  little  acquainted  with  ancient  Geometry.  The  great  importance  of  the 
compleat  diftin&ion  of  cafes  and  determinations  in  thofe  treatifes  of  the  rims  «W.u- 


ROBERT  SIMSON,  M.  JX 


25 


The  restoration  by  Schooten  has  Similar  defeats;  in  a few 
only  of  the  problems  an  analyfis  is  given,  but  one  purely 
algebraical;  and  he  acknowledges  in  his  preface*  that  his 
restoration  of  the  Loci  Plant  was  defigned  to  be  an  illustration 
of  the  geometry  of  L)es  Cartes,  by  furnishing  proper 
examples  of  his  method.  Though  it  appears  that  Dr.  Simson 
had  begun,  at  a very  early  period,  to  reftore  the  Loci  Plani 
after  the  ancient  model,  and  though  the  work  was  almoSt 
compleated  before  he  published  his  Conic  Sections  in  1735,  yet 
it  was  not  printed  tili  1149.  What  reafons  occurred  for  this 
delay  cannot  now  be  conclufively  afcertained;  but  we  learn 
from  his  papers,  and  from  fome  remains  of  his  correspondence, 
that  at  one  time  he  had  defigned  to  add  one  or  two 
books  of  Loci  to  thofe  of  Apollonius.  There  are  many 
detached  Propositions,  and  even  fome  Seriefes  of  Propositions 
of  that  defcription,  in  which  the  two  books  of  Apollonius 
are  quoted  as  part  of  the  fame  work,  which  Sufficiently 
afcertains  his  purpofe,  at  the  time  of  writing  them.-j-  It  is 
indeed  much  to  be  regretted,  that  he  did  not  purfue  this 

opens,  which  confift  of  geneial  Problems,  to  which  other  Problems  may  often  be 
reduced,  will  be  explained  afterwards.  The  fame  attention  to  the  cafes  and  deter- 
mination of  Loci,  and  alfo  of  Porifms,  is  equally  neceflary,  to  render  the  application 
of  them  ufeful  to  the  folution  of  Problems. 

* F.  Schootenii  Erer citationes  Mathematic#,  Prxf.  1 65/. 

t In  a letter  to  Earl  Stanhope,  dated  September  10,  1750,  after  mentioning  that 
the  Loci  Plant  were  juft  printed,  and  about  to  be  publilhed,  he  adds,  “ that  he  once 
“ defigned  to  have  added  feveral  other  Loci  Plani,  but  thought  it  beft  now  to  give 
" only  thofe  mentioned  by  Pappus,  with  a few  to  make  fomei  of  them  more  com- 

(C  pleat.” There  is  alfo  among  his  papers  a lketch  of  a title  for  the  Loci  Plani, 

comprehending  fome  additions  to  thofe  of  Apollonius. 

E ' ' 
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fcheme;  as  no  work  could  be  more  generally  ufeful  in  geometrical 
investigations,  than  an  extenfive  and  well-arranged  collection 
of  Loci.  The  Doctor’s  plan  feems  alfo  to  have  extended  to 
folid  Loci , of  which  indeed  he  gives  a hint,  in  the  preface  to 
his  Conic  Sections',  and  among  his  papers  are  alfo  fome  fmall 
Sets  of  fuch  Propositions,  which  indicate  the  probability  of 
the  defign  which  I fuppofe  him  to  have  entertained.*  The 
hesitation  about  making  additions  to  the  Treatife  of  Apollo- 
nius probably  contributed  to  the  delay  in  printing  the  work, 
which  was  not  executed  till  1749.  He  then  met  with  fome 
unexpected  difficulties  in  treating  with  a bookfeller  for  the 
fale  of  the  whole  impreffion,  which  alone  prevented  the 
publication  at  that  time;'}-  and  except  a few  copies  distributed 
among  his  friends  in  17*50,  the  book  remained  unpublished,  till 
after  his  death.  Such  is  the  elegance  of  method,  and  the  inge- 
nious contrivance  of  demonstration  in  this  work,  that  he  has 
truly  exhibited  a copy,  or  at  leaft  fo  very  nearly  a copy,  of  the 
work  of  Apollonius,  that  little  regret  need  be  had  for  the 
lofs  of  the  original.  The  preface  alfo  is  well  deferving  the 
attention  of  thofe  who  wiSh  to  acquire  juft  notions  of  the 
ancient  books  of  analyfis. 

The  firft  publication  by  Dr.  Simson,  except  the  Paper 
on  Porifms  in  the  Philofophical  TranfaCtions,  was  his  Treatife 
Sectionum  Conicarum , libri  v.  which  appeared  in  1735. 

* In  a great  many  of  the  Propofitions  of  folid  Loci  the  correfponding  algebraical 
equations  are  added.  From  fome  obfervations  in  the  preface  to  the  feventh  book  of 
Pappus,  it  appears  that  the  ancients  had  confidered  feveral  varieties  of  Loci,  particu- 
larly the  plane,  the  folid,  the  linear,  and  thofe  called  Loci  ad  medietates,  arifing  from 
mean  proportionals ; but  of  thefe  laft  only  a very  few  imperfeft  notices  remain  in  the 
beginning  of  the  third  book. 

t This  account  is  given  by  Dr.  Simson,  in  a letter  to  the  late  Earl  Stanhope* 
Sept  10th,  1/50. 


ROBERT  SIMSON,  M.  D. 


27 


He  had  obferved,  in  the  firft  years  of  his  ftudy  of  Mathe- 
matics, that  the  Treatifes  on  Conic  Sections,  then  in  moft 
general  ufe  and  eftimation,  were  entirely  algebraical;  and  the 
great  merit  of  the  work,  written  in  that  ftile  by  the  Marquis 
De  L’Hospital,  contributed  not  a little  to  the  popularity 
of  this  mode  of  treating  geometrical  fubjedts.  It  occurred 
therefore  to  Dr.  Simson,  that  a treatife  on  Conic  Sections, 
written  on  the  purer  model  of  antiquity,  might  have  fome 
influence  in  correcting  the  prevailing  falfe  tafte,  of  introducing 
algebraical  calculation  into  thofe  branches  of  geometry 
where  it  was  not  neceflary,  and  where  it  fupplanted  a more 
elegant  form  of  analyfis  and  demon  ft  ration.  To  exhibit, 
therefore,  a j uft  comparifon  of  the  two  methods,  he  aflumcd 
the  fame  definitions  of  the  Conic  Sections,  as  L’Hospital  and 
others  before  him  had  employed;  and  from  them,  with  the 
true  fimplicity  and  accuracy  of  the  ancient  fchool,  he 
deduced  not  only  the  properties  of  thefe  curves  as  given  by 
all  preceding  writers,  but  added  many  new  and  important 
Propofitions  of  his  own,*  with  the  generalization  and  im- 
provement of  many,  which  had  been  previoufly  difcovered. 
It  is  unneceflary  to  enter  into  any  particular  difcuflion  of 

* The  precife  objedt  which  Dr.  Simson  had  in  view,  was  the  occalion  of 
his  adopting  the  definitions  of  the  curves  given  by  L’HosrrfAL  and  others, 
in  which  the  language  is  rather  mechanical,  than  of  a ftridtly  fcientific  charadler. 
This  I have  frequently  heard  the  Dodtor  exprefs;  and  he  obferved  at  the  fame  time, 
that  he  confidered  the  derivation  of  the  properties  of  thefe  curves  from  the  cone,  after 
the  original  method  of  the  ancients,  as  the  beft;  and  that  if  a definition  of  them, 
from  a defcription  in  a plane,  were  to  be  alfumed  as  moft  expedient,  a more  corredt 
form  of  language  than  L’Hospital’s  ought  to  be  ufed  ; which  indeed  is  generally 
done  by  thofe  modern  geometers  who  have  relinquilhed  the  confideration  of  the  cone, 
in  defining  this  clafs  of  curves. 
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the  merits  of  a work,  which  has  been  for  fo  many  years  before 
the  public,  which  was  received  with  general  approbation 
on  its  appearance,  and  which,  notwithftanding  more  recent 
improvements,  ftill  maintains  the  reputation,  of  being  the  belt 
example  of  the  ancient  method  of  demonftration,  of  having 
communicated  large  additions  to  the  theory  of  the  Conic 
Sections  as  it  Hood  in  his  time,  and  of  exhibiting  a clear  and 
juft  arrangement  of  the  properties  of  thefe  curves. 

This  Treatife  became  a part  of  Dr.  Sim  son’s  Courfe  of 
Ledtures  in  the  College;  it  was  reprinted  in  1750  with  feveral 
additions,  including  fome  valuable  communications  by  Dr. 
Matthew  Stewart;  and  the  three  firft  books  have  been 
tranflated,  and  repeatedly  printed,  as  an  elementary  intro- 
duction to  this  branch  of  fcience.  In  the  preface,  Dr. 
Simson  gives  a fhort  but  fatisfadtory  fketch  of  the  hiftory 
of  this  portion  of  geometrical  fcience  from  the  age  of  Me- 
NjECHMus,  reputed  the  firft  inventor,  to  his  own  time  ; 
in  which  fome  omiflions  have  been  remarked,  but  not  of 
much  importance  in  fo  fhort  an  abftradf,  as  it  was  his  purpofe 
to  communicate.* 

To  the  fecond  edition  of  the  Conics  is  added  an  appendix, 
containing  two  Geometrical  Problems,  with  a preliminary 
Locus  ; which  Dr.  Simson  gives  as  examples  of  the  fupe- 
riority  of  the  ancient  analyfis  over  that  of  the  moderns,  in 
the  refolution  of  the  fame  problems,  by  the  authors  there 
quoted.  That  fuperiority  will  be  generally  admitted;  but 
it  is  proper  to  remark,  that  befides  the  folution  of  one  of 


* See  Note  A.  at  the  end. 
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The  problems  by  GuisNEE,-j~  refeired  to  by  Dr.  Simson,  this 
author,  in  the  fame  Treatife,  gives  another  very  elegant 
conftruction  of  the  fame  problem,  of  trifedling  the  arch  of 
a circle,  by  means  of  two  local  equations.*  The  Doctor’s 
object,  however,  was  to  Rate  a comparifon  between  the  pure 
geometrical  analyfis,  and  the  ufual  algebraical  method,  of 
refolving  an  equation,  and  conftructing  that  folution.  The 
other  method  by  the  combination  of  Loci',  though  clothed 
in  an  algebraical  drefs,  Dr.  Simson  would  have  confidered,  and 
with  reafon,  as  in  elfedl  geometrical;  for  the  Loci  in  queftion 
might  have  been  eafily  deduced  geometrically,  and  thence 
the  proper  geometrical  folution  became  obvious  £ 

In  the  year  1752,  Dr.  Simson  tranfmitted  to  the  late  Earl 
Stanhope,  in  return  for  fome  valuable  communications  from 
his  Lordlhip,  an  inveftigation  of  a rule  of  approximation 
to  the  roots  of  numbers  which  are  not  perfect  fquares,  given 
by  Albert  Girard  in  1 629,  without  demonftration,  in  his 

f Guisnee  Appl.  dc  Algehre  a la  Geometrice,  p.  1C)1,  2d  ed, 

* The  fame  Problem  is  refolved  with  great  fimplicity  by  Bosco  vich,  by  means  of  an 
Hyperbola,  and  the  circle  to  which  the  given  arch  belongs  : fee  Mako  de  Arilhm.  et 
Geomet.  AElquationuin  Resolutionibus,  p.  332.  It  may  not  be  improper  to  mention  here 
a remark  by  Dr.  Simson,  in  a letter  to  the  late  Earl  Stanhope,  refpedting  a Problem 
propofed  by  the  Dodtor’s  ingenious  pupil  Mr.  Williamson  of  Lifbon.  “ As  to  the 
“ fubftituting  a circle  in  place  of  one  of  the  Hyperbolas,  I never  tried  to  do  it  in  this 
“ Problem,  becaufe  I obferved  the  ancients  were  not  folicitous  about  fuch  folutions, 
,f  and  preferred  the  Loci  which  naturally  arife  from  a Problem  to  any  other,  as  afford- 
“ ing  the  Ihorteft  compofition.  Thus  in  the  58th  Prop,  of  the  5th  Book  of  Apoll. 
“ Conica,  though  it  is  not  difficult  to  folve  the  Problem  by  a circle  and  the  given 
“ Parabola,  yet  A pollonius  takes  the  Hyperbola  that  arifes  from  the  Problem  as 
“ giving  the  mod  natural  and  thorted  folution.’'  The  letter  is  dated  March  ",  1"55. 

5 Dr.  Simson’s  opinions  on  this  fubjeft  are  more  fully  dated  in  his  correfpondenc* 
with  George  Lewis  Scott,  Efq;  for  which  fee  Note  K.  at  the  end. 
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edition  of  the  works  of  Stevinus.  That  rule  feems  to  have 
efcaped  the  notice  of  Mathematicians,  till  Dr.  Simson  under- 
took the  inveftigation  of  ii;  which,  on  the  recommendation 
of  Earl  Stanhope,  was  fubmitted  to  the  Royal  Society,  and 
publilhed  in  the  Tranfactions  of  that  year.  The  method 
is  ingenious,  and  in  fome  cafes  may  be  ufeful;  though,  from 
modern  analytical  improvements,  fuel)  rules  become  of  in- 
ferior confequence. 

The  next  and  only  other  work  of  Dr.  Simson  which  was 
publilhed  in  his  life  time,  was  his  excellent  edition  of  Euclid, 
which  appeared  both  in  Latin  and  Englifh  in  175b,  and  was 
dedicated  to  his  prefent  Majesty  when  Prince  of  Wales.  It 
-contained  the  firft  fix  books  of  the  Elements , with  the  eleventh 
and  twelfth, beingthofe  ufually  taught  in  Univerfities.  From  his 
annually  lecturing  on  thefe  books,  and  his  accurate  knowledge 
of  the  ancient  geometry,  many  corrections  of  the  common 
text  of  Euclid  would  naturally  occur  to  him;  but  it  was  only 
after  many  and  repeated  folicitations  from  his  mathematical 
friends,  that  he  was  induced  to  undertake  the  preparation  of 
a new  edition.  Even  after  he  had  nearly  compleated  it, 
a confiderable  delay  occurred,  from  doubts  which  were  then 
entertained  refpecting  the  confiruction  and  effect  of  the 
Statute  of  Queen  Anne,  for  the  encouragement  of  learning. 
He  was  flattered  by  his  friends  with  the  hope  that  an  edition 
corrected  by  him  would  have  an  extenfive  circulation,  and 
would  nearly  fuperfede  the  common  editions  then  in  ufe  ; 
and  he  was  therefore  naturally  anxious  to  fecure  the  advan- 
tages of  his  work,  at  leaft  for  the  term  preferibed  by  the 
Statute.  But  from  fome  of  his  letters  to  the  Earl  Stanhope, 
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it  would  appear  that  fuch  were  the  apprehenfions  entertained 
on  this  fubject,  particularly  about  the  edition  in  Latin,  that  he 
had  it  in  contemplation  to  folicit  a fecurity  of  his  right 
by  a private  A<5t  of  Parliament ; and  the  Act  in  favour  of  Mr. 
Buckley,  the  Editor  of  Thuanus,  was  quoted  as  a precedent.* 
The  Speaker  Onslow  was  confulted;  but  on  full  confideration, 
this  fcheme  was  relinquifhed,  and  Dr.  Simson  relied  on  the 
prote61ion  of  the  Statute. 

To  judge  with  impartiality  of  the  merits  of  this  work,  the 
ftate  of  the  text  in  preceding  editions  mult  be  attended  to. 
Dr.  Simson,  from  his  veneration  for  the  ancient  Geometers, 
feems,  with  an  excufable  partiality,  to  have  afliimed,  that  the 
Elements  of  Euclid,  as  they  came  from  the  author,  were  nearly 
without  blemilh;  and  he  therefore  afcribes  all  the  errors  and 
imperfedtionsof  the  common  editions,  either  to  the  carelcffnefs 
of  tranfcribers,  or  to  the  blunders  of  Theon,  and  other  ancient 
Editors.  His  corredtions  are  numerous,  and  many  of  them 
important ; and  even  now,  when  molt  of  them  are  adopted, 
it  might  be  an  ufeful  exercife  for  the  young  mathematician 
to  ftudy  the  grounds  of  his  emendations,  which  exhibit  fo 
clearly  the  preciflon  of  his  ideas,  and  the  logical  accuracy  of 
his  underftanding.  Some  animadverlions  were  made  on  this 
edition,  chiefly  by  thofe  whofe  works  had  been  criticifed  in 
the  Doctor’s  notes;  and  to  fome  of  thefe,  in  a fecond  edition, 
replies  and  explanations  were  made;  but  he  had  a great 
averfion  to  controverfy,  and  his  obfervations  on  what  he  had 


* This  Aft  was  for  preventing  for  fourteen  years  the  importation  of  any  Latin  copies 
of  that  work  ; which  was  not  provided  for  in  the  Statute  of  Queen  Anne. 
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proved  to  be  errors  or  defects  in  his  predeceflors,  were  never 
calculated  to  provoke  it.-p 

Notwith (landing  Dr.  Simson’s  valuable  corrections,  there 
are  fti.ll  fome  difficulties  in  the  Elements , which  remain  to  be 
cleared  up  by  fome  future  Editor.  The  demonftration  of  the 
property  of  parallel  lines  (29  I.  Elem.)  is  (till  theoretically 
defective,  requiring  theadmiftion  of  fome  principle,  notftridlly 
belonging  to  the  clafs  of  felf-evident  truths.  It  has  by  fome 
been  fuppofed,  that  the  remedy  for  this  difficulty  muft  be 
fought  for  in  a juft  definition  of  a ftraight  line.  No  definition 
of  a ftraight  line  has  yet  been  found,  and  none  perhaps  can 
be  found,  from  which  all  the  properties  aftumed  in  the. 
Elements  to  belong  to  it,  can  be  rigidly  demonftrated.  There 
is  manifeftly  alfo  fome  defeat  in  the  definition  of  a folid  angle, 
fince  what  is  given  in  Dr. Simson’s,  and  in  all  other  editions,  does 
not  diferiminate  the  folid  angle  from  a number  of  plane  angles, 
formed  at  one  point,  which  may  exift  according  to  the  defi- 
nition, but  without  forming  the  folid  angle  intended  to  be 
defined.  The  improvements  and  corrections  of  the  Fifth  Book 
are  alfo  important.  His  obfervation  with  reipeCt  to  folid  figures, 
in  the  note  on  Def.  10.  XI.  Elem.  is  curious,  from  remarking 
an  error,  which  is  fo  obvious  when  pointed  out,  but  which  had 


f Soon  after  the  publication  of  Euclid,  Sir  Andrew  Mitchel,  then  the  Britifh 
Minifter  at  the  Court  of  Berlin,  atked  Dr.  Simson’s  permillion  to  prefent,  in  the 
Dodtor’s  name,  a copy  of  the  Latin  Euclid  to  Frederic  HI.  The  Dodtor  was  gra-' 
tified  by  the requeft,  and  tranfmitted  to  Sir  Andrew  Mitchel  a copy  of  the  book, 
on  the  page  oppolite  to  the  title  of  which  was  written  the  following  infeription : 

“ Cesaki  in  belligerando,  Ptolem^eis  in  promovendis  artibus  et  feientiis,  ani- 
“ mumque  fuum  dodtrina  excolendo  merito  aequiparandus,  Magnus  Imperator 
“ FREDERICUS  Tertius,  Borussop.um  Rex,  ut  librum  hunc  benigne  accipiat 
“ lumma  veneratione  exoptat.  Robertus  Simson,  Editor.” 
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efcaped  the  notice  of  the  many  learned  and  acute  Geometers, 
who  had  paid  much  attention  to  Euclid’s  Elements.  An  ob- 
fervation  of  a fimilar  kind,  and  about  the  fame  time,  was  made 
by  Mr.  Le  Sage,  which  is  recorded  in  the  Hiftory  of  the  Royal 
Academy  of  Sciences  at  Paris  for  175b;  and  another  important 
correction  has  been  more  recently  made  by  Le  Gendre,  of 
which  a fatisfaCtory  hiftory  is  given  by  Mr.  Playfair,  in  the 
fecond  edition  of  his  Elements  of  Geometry. 

The  Book  of  Euclid’s  pata  was  annexed  by  Dr.  Simson  to 
a fecond  edition  of  the  Elements  in  octavo,  (1762,)  with  many 
necelfary  corrections,  and  fome  valuable  additional  Propo- 
rtions, both  of  his  own  and  of  his  learned  friends  the  late  Earl 
Stanhope,  and  Dr.  Stewart.  This  book  is  one  of  the 
thirty-three,  compofed  by  the  ancient  Geometers,  for  facili- 
tating the  refolution  of  problems  by  their  analyfis;  and  is  the 
motl  proper  introduction  to  the  Itudy  and  practice  of  that 
analyfis.*  At  the  end,  Dr.  Simson  has  added  two  geometrical 
Problems,  for  illuftrating  the  ufe  of  fome  Proportions  of  the 
Data , which  would  not  be  obvious  to  beginners;  and  with 
refpeCt  to  one  of  them  he  obferves,  that  he  believes  44  it  would 
44  be  in  vain  to  try  to  deduce  the  preceding  conrruCtion  from 
44  an  algebraical  folution  of  the  Problem.”  The  obfervation 
was  perhaps  haftily  made,  when  he  was  feventy-five  years  of 
age;  but  he  plainly  had  in  view  the  moft  common  method  of 
refolving  geometrical  Problems  by  algebra,  viz.  by  deducing  a 
final  equation  with  only  one  unknown  quantity,  refolving  that 
equation,  and  conftruCting  the  folution  of  it;  and  with  refpeCt 

* In  a letter  of  Dr.  Simson’s,  in  Note  K,  are  fome:  obfervations  on  the  ufe  of  this 
book. 
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to  this  method,  the  remark  would  be  juft.  An  ingenious 
friend  of  the  Dodtor’s,  the  late  George  Lewis  Scott,  efq; 
intimated  to  him  that  a conftrudtion,  fimilar  to  his,  might  be 
derived  from  the  combination  of  two  Loci , expreffed  by  two 
equations  arifing  in  the  algebraical  folution  of  the  problem. 
But  this  communication,  with  the  Dodtor’s  reply,  is  inferted  in 
a note  at  the  end,  which  will  be  more  fatisfadlory  than  any 
abftradt  of  it  in  this  place.*  ,v 

* See  Note  K. 
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SECTION  I1L 

Of  Dr . Simson’s  Pojlhumous  Works . 

THE  Itrong  impreflion  which  Dr.  Simson  felt  of  the 
failure  of  his  memory,  having  prevented  his  publithing 
fome  important  Geometrical  Works;  the  copies  of  thefe  works, 
with  a large  mafs  of  mifcellaneous  papers,  fell  at  his  death, 
into  the  hands  of  his  friend  and  executor  Mr.  Clow,  the 
Profefifor  of  Logic  in  the  College  of  Glafgow.“j- 

While  Mr.  Clow  was  deliberating  what  was  moft  expedient 
to  be  done  with  regard  to  thefe  papers  entrufted  to  his  care, 
the  late  Earl  Stanhope,  diftinguilhed  in  his  elevated  rank  by 
his  ingenious  cultivation  and  liberal  patronage  of  the  Mathe- 
matical Sciences,  intimated  his  defign  of  publifhing  thofe 
works  of  Dr.  Simson  which  he  had  compleated,  with  any 
other  pieces,  which  though  unfinifhed,  might  without  injury 
to  his  fame,  be  given  to  the  public.  The  munificent  propofal 
was  moft  acceptable  to  Mr.  Clow  ; and  after  fome  corre- 
ipondence  refpebting  the  feledtion,  a large  volume,  in  the 
year  1776,  was,  at  his  Lordfhip’s  foie  expenfe,  handfomely 
printed,  under  the  care  of  Mr.  Clow,  and  liberally  diftributed. 

t A confiderable  portion  of  thefe  papers  confifts  of  various  firft  iketches  of  his 
works,  publifhed  by  himfelf,  or  lince  his  death. 
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This  volume  contains  a reiteration  of  the  Scctio  Determinata 
of  Apollonius,  with  two  additional  books  by  Dr.  Simson;  and 
a full  explanation  of  the  Porifms,  with  a reiteration  of  a number 
of  the  Propolitions  of  Euclid’s  original  work.  To  thefe  two 
important  works  are  added  fome  fmaller  Tradts,  which  Ihall  be 
taken  notice  of  in  the  order  in  which  they  are  placed  in  the 
volume. 

The  two  books  of  Sectio  Determinata , it  was  formerly 
obferved,  had  engaged  Dr.  Simson’s  attention  at  an  early 
period  of  his  life.  That  treatife  indeed,  had  been  reftored 
by  Snellius,  but  in  a very  imperfedt  manner,  without  the 
neceffary  dilVmdiion  of  the  various  lituations  of  the  Points, 
called  (by  Apollonius)  Epitagmata ; and  without  a compleat 
expolition  of  the  Determinations,  which,  as  is  well  known,  are 
necelTary  to  the  perfect  folution  of  any  Problem;  and  are  more 
particularly  requilite,  as  has  already  been  obferved,  in  the 
books  forming  the  ro-srog  uvoiXvoptvog,  to  render  them  ufeful  for 
the  purpofe  for  which  they  were  compofed  and  collected.* 

In  a long  and  inftrudtive  preface  Dr.  Simson  explains  the 
many  defeats  in  the  Work  of  Snellius,  which  need  not  be 
here  enumerated. -f  He  takes  notice  alfo  of  the  fubfequent 
refolutions  of  fome  of  the  Problems,  by  Alexander 
AndersonusjJ  and  of  thofe  likewife  contained  in  the  Treatife 

* See  the  Preface  to  Dr.  Simson’s  Rejloralion  of  the  Loci  P/ani,  pp.  7 and  8; 
where  the  ufe  of  the  books  of  the  tozsos  dtxXvoiitvos  in  refolving  Problems  is  briefly 
but  very  clearly  ftated. 

f It  is  amufing  to  obferve  Snellius  blaming  Pappus  for  placing  the  SeEtio 
Determinata  after  the  SeEtio  Rationis,  in  confequence  of  his  own  defective  method 
of  reftoring  the  latter  treatife  by  means  of  the  former. 

% In  Supplemento  Apollonii  Redivivi.  Paris,  l6l2. 
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of  Geometrical  Analyfis  by  Hugo  de  Omerique;  and  in  the 
work  itfelf  he  adopts  fome  Propofitions  from  tbefe  performances. 
In  the  Doctor’s  firft  attempts  to  reftore  the  Sectio  Determinata , 
the  difficulty  was  not  fo  much  the  giving  proper  and  even 
elegant  folutions  of  the  various  cafes  of  the  general  Problem, 
as  the  finding  the  accurate  diffinelion  of  the  Epitagmata,  the 
afcertaining  the  determinations;  and  chiefly  the  inveffigation 
of  folutions,  which  required  the  life  of  the  Lemmata  affiuned 
by  Apollonius,  and  demonftrated  by  Pappus,*  by  which 
the  identity  of  the  reftoration  with  the  original  work  might  be 
recognized.  In  the  preface  he  obferves,  that  it  was  not  till 
1727, -f  and  after  many  unfuccefsful  attempts,  that  he  obtained 
fuch  folutions  of  the  fifth  and  fixth  Problems  of  the  firfl  book. 
The  remaining  part  of  the  work  required  much  inveffigation, 
and  amidft  the  various  other  ftudies  in  which  he  was  engaged, 
it  was  not  till  above  twenty  years  after,  that  he  compleated 
the  reftoration  to  his  entire  fatisfadtion,  and  in  fuch  a manner 
as  to  leave  no  doubt  of  its  being  truly  the  fame  as  the  original 
of  Apollonius;  or  fo  nearly  the  fame,  as  to  preclude  the 
occafion  of  any  further  enquiry  refpecting  it.| 

To  the  reftoration  of  the  work  of  Apollonius,  two  other 
books,  containing  an  extenfion  of  the  general  Problem,  are 

* Fora  more  particular  account  of  thefe  Lemmata,  fee  the  Appendix, 
f Opera  Reliqua,  Prafat.  ad  Sec.  Determ.  p.  v. 

t In  a letter  to  Earl  Stanhope,  Sept.  10,  1750,  he  mentions,  that  for  more  than 
twenty  years  he  had  been  endeavouring  to  find  the  ufe  and  application  of  the  Lemmata 
in  Pappus,  in  the  folution  of  the  cafes  of  the  Sectio  Determinata,  but  had  not  done  fo 
completely  till  laft  fummer.  And  among  his  papers  there  is  an  intimation  of  his 
having  juft  completed  the  reftoration  of  the  Sectio  Determinata,  by  the  ufe  of  the 
Lemmata  of  Pappus:  to  which  he  adds,  “ a Geometris  intafta  l'unt  a tempore  Pappc 
“ iu  hunc  ufque  diem.  28  Jan.  1749.  R.  S.’’ 
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added  by  Dr.  Simson,  of  which  it  is  necefifary  for  me  fhortly  to 
ftate  the  hiftory.  About  two  years  before  his  death,  when 
converfnig  with  him  on  fome  geometrical  fubjeCV,  he  mentioned 
that  he  had  compleated  the  reftoration  of  the  Sectio  Determinata. 
He  informed  me  alfo,  that  he  had  written  two  additional  books, 
a fair  copy  of  which  he  took  out  of  his  repofitory,  and  gave 
me  in  confidence,  with  an  injunction  to  publilh  them,  or  not, 
according  to  the  reception  which  his  reftoration  of  the  work  of 
Apollonius  might  meet  with  among  mathematicians.  At 
that  time  he  was  probably  thinking  of  publifhing  the  work 
of  Apollonius,  but  he  did  not  enter  into  any  particular 
explanation  of  his  intentions. 

During  his  laft  illnefs,  and  for  fome  time  before  it,  I hap- 
pened to  be  at  a great  diftance  from  him,  and  he  died  without 
my  receiving  any  further  communication  on  the  fubjeCt.  A 
fhorttime  after  his  death,  therefore*  1 confidered  it  to  be  my 
duty,  after  explaining  thefe  circumftanees,  to  deliver  the 
manufcript  to  Mr.  Clow,  his  particular  friend,  to  whom  he  had 
afligned  by  his  will  the  property  and  charge  of  all  his  papers. 
An  account  of  this  fupplement  being  afterwards  communicated 
to  the  late  Earl  Stanhope,  his  Lordfhip  was  pleafed  to  defire 
that  it  fiiould  be  annexed  to  the  Doctor’s  reftoration  of  the 
work  of  Apollonius.*  From  the  nature  of  the  fubjeCt,  and 

* At  the  end  of  a former  copy  of  the  reftoration  of  this  work  of  Apollonius 
is  the  following.  N.  B.  “ Unicuique  Problematum  quae  in  duobus  de  Sectione 
“ Determinata  Libris  continentur,  addenda  funt  tanquam  corolloraria  in  proprijs 
“ locis,  Problemata  in  quibus  quadrata  vel  redtangula,  funt  quadratis  vel  redtangulis 
“ majora  vel  minora,  dato  quam  in  ratione  ; vel  quorum  unum  fimul  cum  eo  quod  ad 
” alterum  datam  habet  rationum,  datum  eft.  Nam  et  haec  faepius  in  ufu  veniunt.'* 
But  inftead  of  this,  theDodtor  had  afterwards  thought  proper  to  expand  tire  Problem 
in  the  two  additional  books  juft  mentioned. 
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the  conftant  references  to  the  two  former  books,  the  additional 
books  are  rather  uninterefting,  efpecialiy  when  read  without 
any  particular  application  of  them  to  the  folution  of  Problems. 
But  they  have  a fimilar  utility  to  that  of  the  former  books;  and 
when  any  geometrical  Problems  can  be  reduced  to  fome  par- 
ticular cafes  of  this  fupplement,  it  affords  alfo  an  immediate 
conftrudtion  and  demonftration  of  fuch  Problems.* 

The  next,  and  certainly  the  moll  important  portion  of  the 
pofthumous  volume,  contains  Dr.  Simson’s  difcovery  ancl. 
illuftration  of  the  Porifms  of  Euclid;  and  as  this  volume  is  not 
in  general  circulation,  it  may  be  a gratification  to  fome 
readers,  befides  the  account  already  given,  to  add  a more 
particular  detail  of  the  hiftory  of  this  curious  piece  of  ancient 
fcience,  and  of  the  Doctor’s  fuccefsful  inveftigation  of  it, 
after  it  had  baffled  the  refearches  of  all  the  ingenious  men 
who  attempted  it  before  him. 

The  feventh  book  of  the  Mathematical  Collections , it  has- 
been  obferved,  is  the  only  notice  to  be  found  in  ancient 
authors  of  Euclid’s  Porifms ; if  we  except  the  few  fiiort  and 
not  very  fatisfactory  obfervations  of  Proclus,  who  lived,  as 
is  fuppoled,  within  a century  after  Pappus. The  tranffa- 

• e • • * • - : . ‘ 1 

* Since  Dr.  Simson’s  death  two  other  reftorations  of  the  Seftio  Determbiala  have 
been  publillied.  One  by  W.  Wales,  in  17725  and  another,  by  Gi  annini,  for  which 
fee  Opuscula  Mathematica,  auctore  Petro  Giannini,  Parmce,  1773. — But  with 
refpedt  to  them,  it  is  fufficient  to  obferve,  that  independently  of  the  curious  informa- 
tion in  Dr.  Simson’s  valuable  preface,  the  fuperiority  of  his  work,  as  a reiteration 
of  Apollonius,  muff  be  obvious  to  the  geometrical  reader. 

t Pappus  flourifhed  as  is  generally  reckoned  about  the  year  400of  the  Chritiian. 
./Era,  and  Proclus  towards  the  year  500,  and  the  former  is  repeatedly  quoted  by  the 
latter.  See  Suid as,  and  Gerard.  Vossius  de  Universe  ill  atheseos  no.tura  cl  Consti- 
tutiouc,  el  Chronologia  Mat  hemal  icornm.. 
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tion  by  Commandine  of  the  fix  lall  books  of  Pappus, 
(which  were  all  that  were  found  in  the  MS.  ufed  by  him) 
was  publiffied  in  15  88. — The  attention  of  the  Mathematicians 
of  Europe  was  foon  directed  to  that  work;  and  it  gave  rife 
to  the  various  attempts  which  were  made  to  reftore  the  loft 
works  of  the  ancient  Geometers,  fo  particularly  defcribed  in 
the  preface  to  his  feventh  book.  The  Porifms  of  courfe 
were  not  neglected;  though  the  very  imperfedl  ftate  of  the 
defcription  of  them  by  Pappus,  in  all  the  manufcripts  which 
have  hitherto  been  examined,  created  peculiar,  and  appa- 
rently unconquerable,  difficulties  in  the  inveftigation. 

Albert  Girard,  a Geometer  of  eminence  in  the  early 
part  of  the  17th  century,  was  the  firft  who  announced  the 
reftoration  of  the  Porifms  of  Euclid.  In  his  Trigonometry 
(1629),  and  alfo  in  his  edition  of  Stevinus  (1634,)  he  ftates 
his  having  reftored  the  Porifms;  but  in  terms  fo  general,  that 
no  precife  opinion  can  thence  be  formed  of  his  notions  on 
the  fubjedt.  But  from  the  firlt  of  thefe  intimations  Dr. 
Simson  reafonably  infers,  that  Girard  was  not  acquainted 
with  the  true  nature  of  the  ancient  Porifms;  and  it  appears 
alfo  to  be  highly  improbable,  if  he  had  had  any  fuccefs  in 
recovering  fo  curious  a branch  of  ancient  learning,  that  he 
would  have  concealed  it  from  the  world.* 


* Dr.  Simson  in  his  preface  juftly  obferves,  that  the  thort  notices  of  Porifms  in  C. 
Renaldinus’s  work  De  Resol.  et  Comp.  Math.  (Bon.  1644)  are  of  no  ufe  in  explain- 
ing the  ancient  Porifms,  and  in  truth  have  no  relation  to  them.  He  feems  to  ufe 
the  term  Porifm  for  expreffing  the  general  rule  refulting  from  an  algebraical  invefti- 
gation  in  general  terms;  fee  pp.  280,  1.  They  are  general  corollaries,  in  the  common 
acceptation  of  that  term.  Schooten  alfo,  in  his  Exercitatiojies  Math.  (fedt.  24.) 
ufes  the  term  Porifm  for  an  inveftigation,  without  any  precife  objedt,  of  a variety  of 
relations  among  lines  drawn  in  and  about  a circle,  or  other  geometrical  figure.  He 
gives  only  an  example  of  a circle. 
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Bullialdus  Is  the  next  author  who  mentions  them  in  one 
of  his  Exercilationes  Geometrical,  (1657,)  but  in  it  lie  refers  to 
Fermat  as  the  inventor,  who  had  communicated  the  dis- 
covery in  letters  to  fome  of  his  friends  at  Paris ; Bulli- 
aldus,  however,  was  unable  to  inveftigatc  them.*  This  very 
eminent  and  ingenious  man  Fermat  appears  to  have  been 
the  firft  in  modern  times,  who  made  any  near  approach  to 
the  difeovery  of  the  Porifms.  He  fuppofed  that  he  had 
afeertained  the  nature  of  thefe  proportions,  and  that  he 
had  made  fueh  progrefs  as  to  enfure  a compleat  reftoration 
of  Euclid’s  work.  In  his  treatife  on  the  fubject,  which  was 
publithed  only  after  his  death  in  1679,  he  gives  five  propor- 
tions (without  demonftrations)  as  lpecimens  of  his  invention. 
Thefe  are  certainly  Porifms,  but  none  of  them  belonged  to 
Euclid’s  Treatife  ; and  this  circumftance,  befides  other  argu- 
ments, juftified  Dr.  Simson  in  Rating  that  Fermat  had 
not  acquired  a correct  notion  of  the  nature  of  a Porifm.f 
It  is  fufficient  to  remark  that  Fermat’s  definition  of  Porifms 


* Dr.  Simson,  on  the  margin  of  his  copy  of  this  trail  of  Bullialdus  wrote  the 
following  remark:  “ Ex  hoc  Tractatu  liquet  Bullialdum  nihil  de  natura  Po- 

“ rifmatum  intellexiffe.  R.S.  Mart.  2 9,  1739.” 

t An  Eloge  on  Monfieur  Fermat  appeared  in  the  Journal  des  Scavans,  Feb.  Q, 
1665,  eight  years  after  the  publication  of  Bullialdus’s  trail,  in  which  the  fuppofed 
difcoveiy  of  Fermat  was  announced  to  the  world.  This  Eloge  is  alfo  copied  into 
the  volume  of  pofthumous  works  publillied  in  1679  by  his  fon  ; but  in  the  enume- 
ration of  his  works  which  it  contained,  no  mention  is  made  of  the  Porifms.  Some 
readers  may  be  gratified  with  Fermat’s  definition  or  defeription  of  the  Porifms. 
” Cum  Locum  invefligamus  Lineam  reilam  aut  curvam  inquirimus,  nobis  tantisper 
" ignotum,  donee  Locum  ipfum  inveniendae  lineas  defignaverimus,  fed  cum  ex 
“ fuppofito  Loco  dato  et  cognito,  alium  Locum  venamur,  novus  ifle  Locus  Porifma 
“ vocatur  ab  Euclide,  qua  ratione  Locos  ipfos  unam  fpeciem,  et  efie  et  vocari,  verif- 
*'  hnie  Pappus  fubjunxit.” — Fermatii  Opera,  vol.  ii.  p.  118. 
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(wh'ich  at  the  fame  time  is  not  very  clearly  exprefled,)  is 
avowedly  derived  from  the  definition  of  them  by  the 
Mathematicians  reckoned  modern,  (veujepot,)  in  the  time  of 
Pappus,  and  which  he  pointedly  cenfures  as  inadequate.  It 
may  therefore  be  concluded  from  this  authority,  that  Fer- 
mat’s notion  of  a Porifm  was  imperfect  ; more  efpecially 
as  by  this  definition  a numerous  clafs  of  Porifms,  altogether 
unconnected  with  Loci , were  neceffarily  excluded.  The 
matter,  however,  is  rendered  perfectly  clear  by  Dr.  Simson’s 
full  expoiition  of  the  nature  of  Porifms  ; of  which  he  gives 
a new  definition,  very  different  from  that  of  Fermat,  but 
fortified  by  accurate  reafoning,  and  the  illuftration  of  many 
examples,  both  of  Euclid’s  Porifms,  and  of  others  compofed 
by  himfelf  and  his  friends.  The  DoCtor  alfo  obferves,  that  at 
an  early  period  he  had  been  ftudying  Fermat’s  TraCt  on 
Porifms,  and  that  in  1715  he  had  difcovered  the  demonftration 
of  cas.  1.  prop.  4.  of  Fermat’s  Propofitions,  before  he  knew  any 
thing  of  the  nature  of  Porifms.  So  little  could  be  derived  from 
the  labours  of  that  diftinguilhed  Geometrician,  by  Dr.  Simson, 
in  his  inveftigation  of  the  common  objeCt  of  their  purfuit.* 

Dr.  David  Gregory  alfo,  an  eminent  Geometer  in  the 
latter  part  of  the  fame  century,  feems,  from  having  taken 
only  a fuperficial  view  of  the  fubjeCt,  to  have  deceived 
himfelf,  when  he  obferves,  in  the  preface  to  his  valuable 
edition  of  Euclid,  that  it  would  not  be  difficult  to  reftore  the 
Porifms  of  Euclid,  if  the  Greek  text  of  Pappus  were  publithed. 

* Dr.  Halley,  in  the  preface  to  the  Sectio  Rationis,  (laft  page)  fpeaking  of  a 
work  of  Fermat’s,  adds,  “ qui  (fc.  Fekmatius)  et  Porifmata  EucLims  opus  longe 
,c  difficillimum,  redintegrare.pollicitus  eft,  verum  fklern  non  liberavit.” 
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That  text  was  within  his  reach,  as  there  were  two  Greek 
manufcripts  of  Pappus  in  the  Savilian  Library,  of  which,  as 
Profefior  of  Aftronomy,  he  had  a particular  charge;  but 
there  is  no  evidence  of  his  having  made  any  attempt,  and 
he  died  while  engaged  in  another  important  work,,  the 
publication  of  the  Conics  of  Apollonius,  which  was  finilhed 
by  his  Colleague  Dr.  Halley.  From  the  Savilian  manu- 
fcripts, Dr.  Halley  was  enabled  to  give  an  improved  edition 
of  the  preface  to  the  feventh  book  of  Pappus,  with  a trans- 
lation much  fuperior  to  that  of  Commandine.  The  general 
account  of  the  Porifms  is  in  fome  places  corrected  ; but  the 
detail  of  the  contents  of  Euclid’s  work  remained  fo  very 
defective  and  unintelligible,  that  Dr.  Halley,  with  his 
great  abilities  and  learning,  and  with  his  fuccefsful  expe- 
rience in  reftoring  and  elucidating  feveral  works  of  Apol- 
lonius, wps  compelled  to  give  up  the  inveftigation  of  the 
Porifms  as  hopelefs;  and  he  was  brought  to  this  conclufion, 
both  from  the  difficulty  of  the  fubjedt,  and  alfo  from  the 
mutilations  which  the  injuries  of  time  had  occafioned  in  all  the 
manufcripts  which  had  been  examined.* 

From  all  thefe  feemingly  unfurmountable  obftrudtions, 
it  required  an  uncommon  degree  of  zeal  and  fortitude  in 
Dr.  Simson  to  undertake  the  inveftigation;  and  from  his  own 
account,  which  has  already  been  given,  his  perfeverance 
was  not  lefs  remarkable.  From  the  time  of  his  firft.difco very 
of  the  nature  of  a Porifm,  the  Dodtor,  without  qegledting  his 
other  fcientific  purfuits,  occalionally  applied  his  mind  to  this 
very,  curious  fubjedt;  and  notwithstanding  the  many.difficul- 

* See  Note  B.  at  the  end.  : 
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tics  which  he  encountered,  he  was  at  length  completely 
fuccefsful;  not  only  in  explaining  the  diftindlivc  character 
of  thefe  Propofitions,  but  in  the  inveftigation  of  a number 
of  the  individual  Porifms  of  Euclid,  and  alio  of  various 
other  Porifms,  which  were  ufeful,  botli  in  illuftrating  the 
nature  of  thefe  Propofitions,  and  in  fhewing  the  application 
of  them  in  the  refolution  of  difficult  geometrical  Problems. 

Alter  a certain  progrefs  in  the  profecution  of  this  fubjedt, 
it  became  an  important  objedt  to  afcertain  a juft  definition 
of  the  Porifm.  The  definition  given  by  the  later  Mathema- 
ticians, as  ftated  by  Pappus,  but  cenfured  by  him,  “ quod 
“ deficit  hypothefi  a Theoremate  Locali,”* ••  clearly  implies 
that  a Porifm  had  an  immediate  reference  to  a Locus  ; though 
it  is  not  lefs  clear  that  Pappus  confidered  Loci  as  only  one 
clafs  of  Porifms,  (a  large  one  no  doubt,)  but  that  of  cotirfe 
many  Porifms  have  no  connedtion  whatever  with  Loci. 

But  the  definition  which  Pappus  quotes  from  the  ancients, -f- 
as  more  charadteriftic  of  Porifms,  is  too  general  for  any  ufeful 
purpofe ; and  though  it  does  correfpond  to  the  nature  of 
thefe  Propofitions,  yet  it  is  deficient  in  difcrimination,  and 
of  itfelf  neither  conveys  any  precife  notion  of  Euclid’s 
Porifms,  nor  gives  afliftance  in  the  inveftigation  of  any  indi- 
vidual Propofition. 


* " Quod  deeft  in  hypothefi  Theoreraatis  Localis.”  Hall,  verfio. 

f Pappus,  in  his  defcription  of  the  Porifms,  (preface  to  ?th  book,)  ftates  the 
following  definitions  of  a Theorem,  a Problem, anda  Porifm:  “Differentias  autemliorum 

••  trium,  melius  intellexifie  veteres,  manifeftum  eft  ex  definitionibus.  Dixerunt  enim 
" Theorema  effe  quo  aliquid  proponitur  demonftrandum  ; Prollema  quo  proponitur 
" aliquid  conftruendum;  Porisvia  ro  effe  quo  aliquid  proponitur  inveftigandum.” 
Hallhi  verfio. 
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After  much  confideralicn  of  various  forms  ot  a Definition 
which  had  occurred  to  him,  the  Dodor  finally  fettled  the 
following:  “ Porifma  eft  Propofilio  in  qua  proponitur  demon- 
“ ftrare  rem  aliquam,  vel  plures  datas  effe,  cui,  vel  quibus,  ut  et 
“ cuilibet  ex  rebus  innumeris,  non  quidem  datis,  fed  quae  ad  ea 
“ quas  data  funt  eandem  habent  relationem,  convenire  often- 
“ dendum  eft  affedionem  quandam  communem  in  Propofitione 
“ defcriptam.”* 

The  Dodor  illuftrates  the  propriety  and  accuracy  of  this 
definition  by  many  examples ; and  (hews  particularly  wherein 
the  definition  blamed  by  Pappus  coincides  with  his,  and 
wherein  it  is  deficient,  by  excluding  many  genuine  Porifms. 
The  definition  indeed,  with  much  addrefs,  is  fo  framed  as 
to  correfpond  with  all  the  intimations  of  Pappus  refpeding 
Porifms,  and  alfo  with  the  character  of  the  individual  Porifms 
of  Euclid,  which  Dr.  Simson  had  difcovered  ; and  therefore 
may  juftly  be  confidered  as  expreftive  of  the  notions  on  this 
fubjed  entertained  by  the  ancients.  It  is  not  pretended  that 

* From  the  neceftary  generality  of  expreflion  for  comprehending  every  clafsof  Porifms, 
there  is  fome  obfcurityin  this  definition  ; but  the  Latin  language,  which  Dr  Simson 
ufed  in  all  his  mathematical  writings,  is  in  this  cafe  better  fitted  for  giving  precifion, 
and  for  preventing  ambiguity,  than  the  Englifh.  In  Mr.  Lawson's  tranflation  of 
Dr.  Simson’s  Introduction  to  the  Porifms,  which  is  plainly  meant  to  be ftriCtly  literal, 
this  definition  is  exprefled  thus:  “ A Porifm  is  a Propofition  in  which  it  is  propofe 
“ to  demonftrate  that  fome  one  thing  or  more  things  are  given,  to  which,  as  alfo  to 
“ each  of  innumerable  other  things,  not  indeed  given,  but  which  have  the  fame 
“ relation  to  thofe  which  are  given,  it  is  to  be  {hewn  that  there  belongs  fome  common 
“ affedtion  defcribed  in  the  Propofition.”  The  following  lefs  literal  tranflation  is' 
propofed  by  Mr.  Playfair,  for  remedying  part  of  the  obfcurity:  ,e  A Porifm  is  a 
“ Propofition  in  which  it  is  propofed  to  demonftrate  that  one  or  more  things  are 
“ given,  between  which  and  every  one  of  innumerable  other  things,  not  given,  but 
" afiumed  according  to  a given  law,  a certain  relation,  defcribed  in  the  Propofition,  is 
“ to  be  lhewn  to  take  place.”  EcL  Tranfaft.  vol.  iii.  p.  172,  Note. 
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this  was  a definition  of  the  ancients;  for  probably  no  precife 
definition  was  given  by  them,  of  either  Theorem,  Problem, 
or  Porifm.  None  appears  in  the  works  of  the  more  early 
Geometers,  which  are  ftill  preferved  in  a confiderable  degree 
of  purity,  and  where  fuch  definitions  would  naturally  have 
had  a place.  And  we  may  affirm  with  much  probability,  that 
if  any  ufeful  and  charadferiflic  definition  of  a Porifm  had 
reached  the  times  of  Pappus,  he  would  not  have  negledled  fo 
valuable  a remnant  of  ancient  mathematical  fcience,  in  a Work 
obvioufly  defigned  for  the  prefervation  of  the  more  curious 
portions  of  it.  He  does  not  omit  a definition,  which  probably 
was  only  a traditional  and  pointed  obfervation  of  fome  ancient 
Geometer;  and  though  of  no  ufe  in  explaining  the  character 
of  a Porifm,  yet  it  in  fome  degree  fortified  his  objection  to  the 
definition  of  the  later  Mathematicians,  who,  he  ftates,  from 
inability,  could  not  accomplilh  the  inveftigation  of  Porifms; 
but  fatisfied  themfelves  with  afifuming  the  conftrudtions  as  they 
found  them  in  Euclid,  or  other  Geometers,  and  adding  the 
demonftrations. 

It  is  obferved  by  Pappus,  that  a Porifm  is  neither  a problem 
nor  a theorem,  but  fomething  of  an  intermediate  nature;  and 
that  it  might  be  propofed  either  as  a problem  or  as  a theorem; 
fome  Geometers  contending  for  the  one,  and  fome  for  the 
other.  Dr.  Simson  has  given  a form  to  the  enunciation  of  a 
Porifm,  implying  this  intermediate  character  between  a 
problem  and  a theorem.  In  his  enunciation  it  is  affirmed 
that  certain  things  may  be  found,  which  ffiall  have  the  relations 
or  properties  therein  defcribed.  Perhaps  this  form  refembles 
more  that  of  a theorem  than  of  a problem;  but, at  the  fame 
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time,  the  things,  of  which  it  is  faicl  that  they  may  be  found, 
mu  ft  be  actually  inveftigated  by  analyfts,  as  if  the  Propofition 
were  a problem.  Were  it  firnply  propofed  to  inveftigate 
certain  things  which  would  have  the  properties  exprefted  in 
the  Porifm,  it  may  be  regarded  as  a problem  ; but  if  thefe 
things  are  found  by  a conftrudtion  defcribed  in  the  enunciation, 
the  Propofition  becomes  a theorem,  affirming  the  truth  of  the 
properties  aflerted;  and  then  a demonftration  only  is  required, 
without  any  inveftigation ; in  the  manner  which  appears  to 
have  been  praciifed  by  the  later  Mathematicians,  alluded  to 
by  Pappus.* 

The  moft  fatisfaeftory  illuftration  of  thefe  definitions  is 
by  examples,  of  which  Dr.  Simson  gives  a great  variety * 

* The  enunciation  of  a Porifm  as  a problem,  is  not  confiftent  with  the  ufual  cha- 
radter  of  fuch  Fropolitions.  Problems  commonly  (whatever  difficulty  attend  the 
adtual  refolution  of  them)  are  almoft  immediately  recognized  by  thofe  having  fome 
knowledge  of  geometry,  as  either  poffible  in  certain  circumftances  of  the  data,  or  as 
altogether  impoffible;  and  it  is  unufual  to  propofe  as  a problem,  “ to  find  things  with 
“certain  properties,  refpedting  the  poffibility  of  which  no  judgment  can  be  formed 
“ without  an  analyfis,  or  fuch  confideration  as  is  equivalent  to  an  analyfis.”  For 
example,  if  it  had  been  propofed  as  a problem  in  the  time  of  Apollonius,  to  find  in 
a given  parabola  a point  having  the  property  of  the  focus,  that  point  being  then 
unknown  ; fuch  a Propofition  would  not  have  been  confidered  as  a proper  problem, 

but  in  reality  would  have  been  a genuine  Porifm. Pkoclus,  in  his  defeription  of 

Porifms,  mentions  the  1 Prop.  3 Elem.  “ to  find  the  center  of  a circle,”  as  a Porifm, 
being  in  fome  meafure  between  a problem  and  a theorem.  But  in  that  cafe,  as  a- 
circle,  from  Euclid’s  definition  of  it,  mutt  have  a center,  the  Propofition  “ to  find 
that  center,”  feems  to  be  a proper  Problem.  Had  the  circle  been  defined  from 
■another  of  its  properties,  as  for  inftance,  from  its  being  produced  by  the  extremity  df 
a ftraightline  iiroving  at  right  angles  to  another  ftraight  line  given  in  magnitude  and 
pofition,  and  in  the  fame  plane,  fo  that  the  fquare  of  the  moving  line  be  equal  to  the 
redtangle  by  the  legments  into  which  it  divides  the  given  line ; then  the  finding  of  the 
center  would  be  a proper  Porifm,  and  might  be  enunciated  thus : “ within  a given 
“ circle  (defined  in  the  manner  now  mentioned)  a point  may  be  found,  from  which 

all  ftraightlines  drawrn  to  the  circumference  will  be  equal,” 
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and  he  diffinguifhes  clearly  the  Locus  and  Local  Theorem 
from  the  Porifm,  though  all  the  three,  in  a large  clafs  of  the 
latter,  are  convertible  into  each  other.  He  proceeds  to  give 
examples  of  Porifms  altogether  unconnected  with  Loci , and 
adds  likewife  an  algebraical  or  arithmetical  Porifm;  all  of 
which,  however,  are  clearly  comprehended  in  his  own  defi- 
nition, and  difplay  the  defeat  of  the  definition  cenfured  by 
Pappus. 

After  an  ample  expofition  of  the  nature  of  Porifms,  the 
Doctor  proceeds  to  the  reftoration  of  fome  of  Euclid’s  Porifms, 
beginning  with  the  general  Propolition  contained  in  Pappus, 
though  in  an  imperfect  date,  and  diftributed  into  the  ten 
cafes  alfo  remarked  by  him;  adding  the  fecond  general 
Propofition,  which  is  an  extenlion  of  the  firft.  He  then  invefti- 
gates  feveral  other  Porifms  afeertained  to  belong  to  Euclid, 
from  the  remaining  fragments  of  his  defeription ; and  by 
employing  fome  of  the  Lemmata  aflfumed  by  Euclid,  and 
preferved  by  Pappus,  he  proves  the  identity  of  his  invefti- 
gation  with  that  of  the  original  author.  The  Doctor’s  invefti- 
gation  of  Porifms,  of  courfe,  is  in  the  ancient  analytic  method  ; 
though  from  the  general  nature  of  thefe  Propofitions,  fome 
variation  in  the  form,  from  what  is  ufed  in  a common  problem, 
is  requifite.  The  things  to  be  inveftigated,  as  in  the  com- 
mon analyfis,  are  fuppofed  to  be  found  ; and  the  relation 
of  them  to  the  innumerable  other  things  mud  alfo  be  afifumed, 
and  often,  as  exifting  in  different  fituations,  to  exprefs  effe£tually 
the  general  nature  of  the  Propofition. — It  is  unnecefiary  here, 
however,  to  enter  more  particularly  into  this  difeuflion,  as  the 
propriety  and  ufe  of  the  form  adopted  by  Dr.  Simson  can 
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can  be  fully  explained  only  by  examples,  and  will  be  intel- 
ligible to  thofe  who  have  duly  confidered  what  he  has 
written  on  the  fubjedt.* 

Fermat’s  five  Propofitions,  though  ftated  by  him  in 
the  form  of  theorems,  are  undoubtedly  Porifms,  and  as  no 
inveftigation  or  demonstration  was  given  of  them  fo  far  as  Dr. 
Simson  could  learn,  they  are  properly  added.  He  gives  them 
the  appropriate  form  of  Porifms,  renders  them  more  general, 
and  adds  the  neceflary  analyfis  and  compofition.  The  fecond 
Prop,  of  Fermat  belongs  to  the  parabola,  and  is  demon- 
strated in  the  Dodtor’s  Conics,  Prop.  19.  Lib.  v.  2d  edit. 

The  Porifms  of  Euclid,  fo  far  as  may  be  conjectured  from 
the  description  of  Pappus  in  its  prelent  imperfedt  Hate, 
Seem  all  to  have  had  reference  to  the  circle  and  Straight  lines, 
and  therefore  may  be  called  plane;  but  it  is  obvious  that  the 
Conic  Sections  may  fupply  many  folid  Porifms,  and  Superior 
lines  in  like  manner  may  be  the  Source  of  Superior  clafles  of 
Porifms,  which  the  ancients  would  have  called  linear.  Dr. 
Simson  concludes  this  work  with  Some  elegant  Porifms  of 
his  own,  and  Some  by  Dr.  Stewart,  one  of  the  very  few 
to  whom  he  had,  in  the  earlier  part  of  his  life,  freely  com- 
municated his  invention.^  He  takes  occalion  alfo  to  Shew  the 


* I fhall  quote  here  an  important  obfervation  of  Dr.  Simson’s  on  this  fubjeft. 
Opera  Reliq.  p.  337-  “ Semel  igitur  ad  minimum,  pun£tum,  redta,  angulus,  vel 

“ quodcunque  fuerit  de  quo  in  Porifmate  aliquid  generaliter  affirpnatur,  fumendum 
“ eft  utcunque,  intra  tamen  limites,  li  qui  lint  in  Porilmate  praefcriptos,  ut  legitime 
“ fiat  analyfis.  Saepe  autem  brevius  et  facilius  ea  quas  inveftiganda  funt  invenientur, 
“ fi  turn  quaevis  ex  praedittis  rebus  fumatur  utcunque,  turn  denuo  modo  quodam 
'**  particular!  fumatur,  quando  hoc  fieri  poteft." 


See  Note,  2 C.  at  end. 
H 
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utility  of  Porifms  in  producing  eafy  refolutions  of  geometrical 
problems,  which,  without  that  affiftance,  might  be  complex 
and  difficult. 

This  application  of  Porifms  by  the  ancients  is  Rated  by 
Pappus;  who  infinuates  alfo,  that  little  had  been  done  refpedt- 
ing  them  by  the  geometers  fubfequent  to  Euclid;  but  as 
Euclid’s  treatife  is  part  of  the  rdwog  dvaLvopevos,  we  may 
prefume  that  this  ufe  of  the  Porifms  was  in  contemplation 
of  the  author, and  was  probably  regarded  by  fubfequent 
geometers  as  the  mod  important. 

I cannot  omit  adverting  in  this  place  to  a very  ingenious 
theory  of  Porifms  propofed  by  Mr.  Profeffor  Playfair, 
of  Edinburgh,  firfl  briefly  in  his  account  of  the  life  of  Dr. 
Stewart,*  and  afterwards  more  fully  explained  in  a memoir 
on  that  fubjedt  in  the  third  volume  of  the  Tranfadtions  of  the 
Royal  Society  of  Edinburgh.  The  refult  of  his  invefligation 
is,  that  a Porifm  is  the  cafe  of  a problem  .which  becomes 
indeterminate ; or  more  particularly,  “ a Porifm  is  a Propo- 
“ fition  affirming  the  poffibility  of  finding  fuch  conditions 
“ as  will  render  a certain  problem  indeterminate,  or  capable 
“ of  innumerable  folutions.”§  But  though  I admire  the 
ingenuity,  and  fully  admit  the  foundnefs,  of  this  definition, 

f It  is  proper  to  obferve  that  Dr.  Simson  gives  a corrected  edition  of  all  the  Lem- 
mata belonging  to  the  Porifms,  which  mud  be  very  ufeful  to  thofe  who  may  attempt 
to  recover  more  of  Euclid’s  Porifms. 

* This  life  of  Dr.  Stewart,  read  before  the  Edinburgh  Society  in  July  1 784,  was 
publifhed  in  the  firft  volume  of  the  Tranfaftions. 

§ In  this  paper  is  given  a comprehenfive  and  very  ingenious  theory  of  the 
nature  of  Porifms  founded  on  this  definition;  to  which  the  reader  who  is  defirous  of 
fatisfa&ory  information  on  the  fubjeft  is  referred. 
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and  alio  the  utility  of  the  principle  on  which  it  is  founded, 
in  the  difcovery  of  Porifms,  I muft  acknowledge  my  doubt 
of  that  particular  notion  of  a Porifm  having  ever  been 
adopted,  or  even  propofed,  among  the  ancient  geometricians. 
The  circumftance  of  its  being  io  fatisfa<5fory  as  a definition 
is  to  me  a proof  that  it  was  never  generally  known  or 
embraced  : for  had  it  ever  been  approved  and  eftablifhed,  it 
feems  fcarce  poffible  that  it  ihould  afterwards  have  been 
neglected  and  loft.  That  among  the  ancients  the  confidera- 
tion  of  the  relations  fubfifting  among  the  data,  in  fome 
problems,  might  have  occafionally  fuggefted  the  particular 
cafe  in  which  thefe  problems  would  become  indeterminate, 
is  very  probable.  It  might  alfo  have  often  occurred  to  them, 
that  this  indeterminate  cafe  involved  an  important  general 
Propofition,  which  might  be  feparately  ftated  as  fuch,  and 

preferved.  Many  Porifms  of  Euclid  may  pofiibly  have 

been  invented  in  that  way ; but  ftill  I entertain  a doubt, 
if  ever  the  ancients  were  in  pofteflion  of  this  notion  as  a 

principle,  and  as  the  proper  ground  of  the  definition  of  a 

Porifm.  Pappus  mentions  the  definition  of  the  ancients,  and 
apparently  as  the  only  one  which  they  were  known  to 
poftefs,  though,  as  has  been  remarked,  it  be  of  no  particular 
ufe.  He  mentions  alfo  a definition  of  the  later  mathematicians, 
which  he  cenfures  as  erroneous : but  if  fuch  a compleat 
and  fatisfadfory  definition,  which  not  only  accurately  dif- 
tinguifhes  that  clafs  of  Propolitions,  but  points  out  an  obvious 
fource  of  the  difcovery  of  them,  had  ever  been  generally 
underftood  among  the  ancients,  it  is  difficult  to  fuppofe  that 
it  could  ever  have  been  loft ; and  had  it  reached  the  time 
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of  Pappus,  it  is  moft  improbable  that  lie  Ihould  neglect 
the  recording  of  it  in  his  detailed  account  of  Euclid’s  treatife 
on  th is  fubjeft.  With  thefe  ftrong  internal  probabilities, 
and  the  total  want  of  external  evidence,  I muft  (vvith  defer- 
ence, however,  to  the  opinion  of  thofe  who  may  think  differ- 
ently) adhere  to  the  judgment  which  I have  already  expreffed 
concerning  the  recent  origin  of  this  excellent  definition 
propofed  by  Mr.  Playfair.* 

The  very  compleat  account  of  the  Porifms  given  by 
Dr.  Simson  in  this  poflhumous  treatife  may  be  confidered 
as  fo  fatisfaCtory  an  illuflration  of  the  nature  and  character 
of  Euclid’s  work,  that  the  juflice  of  the  concluding  remark 
of  his  preface  will  readily  be  admitted  : “ His  igitur  doc- 
“ trinam  Porifmatum  fatis  explicatam,  et  in  pofterum  ab 
“ oblivione  tutam  fore,  fperare  liceat.”  I may  take  the 
liberty  of  adding,  that  though  Dr.  Simson’s  fame,  as  an 
accurate,  elegant,  and  ingenious  Geometrician,  be  eftablifhed 
from  his  other  works ; yet  the  reftoration  of  the  Porifms  of 
Euclid  will  be  regarded  by  pofterity  as  the  moft  important 
production  of  thofe  powers  of  inveftigation  and  genius,  with 
which  he  was  fo  eminently  endowed. 

There  remain  fome  fmall  tradls  in  the  pofthumous  volume, 
which  fhall  be  very  briefly  mentioned. 

The  treatife  De  Logarithm is  is  formed  on  the  model  of  the 
fifth  book  of  Euclid;  and  notwithftanding  the  great  variety 


* See  Note  D.  at  the  end.  I may  here  obferve  that  the  two  definitions  are  per- 
feftly  confident:  but  though  Dr.  Simson’s  might  eafily  be  derived  from  Mr.  Play- 
fair’s, yet  the  deduftion  of  Mr-  Playfair’s  from  the  other  is  by  no  means  fo 
obvious,  and  does  not  appear  to  have  ever  occurred  to  Dr.  Simson. 
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of  explanations  which  have  been  given  of  that  celebrated  and 
mold  ufeful  invention,  yet  a deduction  of  the  properties  of 
Logarithms , with  the  fame  ftriCt  manner  of  demonftration 
which  is  ufed  by  Euclid  in  treating  of  proportion,  remained 
a defideratum  in  the  fcience.  It  was  undertaken  at 
the  requeft  of  the  late  Earl  Stanhope,  who  fuggefted  to 
him  fome  valuable  hints  on  the  fubjeCt;  and  the  traCt,  though 
ftior  , is  compleat,  and  appears  to  be  the  laft  woik  which  he 
finifhed.  His  correfpondence  with  the  Earl  Stanhope 
about  the  plan  of  it  was  in  the  year  1752  ; and  the  fair  copy 
from  which  the  traCt  was  printed,  is  dated  Feb.  19,  1762.  But 
in  this  fome  corrections  were  made  with  the  fanCtion  of  the 
Earl  Stanhope. 

The  next  traCt,  De  Limitibus  Quantitation  et  Rationum , is 
only  a fragment}  but  it  contains  a rigorous  demonftration  of 
the  principles  of  fluxions,  and  of  prime  and  ultimate  ratios. 
It  is  well  known  that  from  the  time  of  the  invention  of 
fluxions,  fome  inaccurate  exprefllons  refpeCting  infinitely 
little  quantities,  and  fome  loofe  reafonings  founded  on  fuch 
expreflions,  had  crept  into  that  branch  of  fcience.  Much 
difeuflion  arofe,  and  a ferious  controverfy  was  maintained  for 
fome  time;  which,  in  a fcience  pro  felling  to  be  founded  on  felf- 
evident  principles,  and  conducted  with  ftriCt  demonftration,  was 
of  itlelt  a matter  of  fome  reproach.  Mathematicians  of  conft- 
derable  name  took  a part  in  the  bufinefs;  and  many  treatifes  were 
written,  with  a view  to  remove  the  objections  which  had  been 
ftarted,  and  alfo  to  give  a rigid  demonftration  of  the  principles 
and  rules  of  this  new  and  moft  important  analyfis.  The  doc- 
trine of  limits  was  certainly  implied  (though  not  in  language 
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calculated  to  prevent  every  objedtion)  in  Sir  Isaac  Newton’s 
Proportions  of  prime  and  ultimate  ratios.  The  principle, 
however,  came  afterwards  to  be  ftated  in  more  accurate 
language;  and  is  now  by  univerfal  confent  admitted  to  be  the 
found  foundation  on  which  this  branch  of  the  fcience  ought 
to  reft.  This  certainly  has  been  properly  explained  in  other 
treatifes;  yet  it  may  be  hoped  that  this  fragment  of  Dr. 
Simson’s  will  be  confidered  by  the  admirers  of  the  fimplicity 
and  accuracy  of  ancient  geometrical  reafoning,  not  only  as  free 
from  even  the  pretence  of  objection,  but  as  a demonftration, 
with  elementary  perfpicuity,  of  the  principles  of  fluxions.* 

At  the  end  of  the  volume  is  an  Appendix,  containing  a few 
geometrical  problems  refolved  in  the  ancient  analytical  method. 
This  addition  was  made  at  the  requeft  of  the  late  Earl 
Stanhope  ; but  it  is  proper  to  mention,  that  it  does  not  appear 
that  Dr.  Simson  ever  intended  to  make  any  feledtion  of  fuch 
problems,  with  a view  to  publication.  There  are,  no  doubt, 
among  his  papers,  a great  number  of  geometrical  problems; 
fome  of  which  are  valuable,  but  almoft  all  of  them  appear  to 
have  been  taken  up  only  from  the  fuggeftion  of  the  moment, 
either  from  his  reading,  his  correfp'ondence,  or  from  his  own 
particular  ftudies;  but  generally  without  any  decifive  marks  of 
his  having  given  a particular  conftderation  of  the  beft  poflible 
folutions.  The  few  added  in  this  place  were  feledted  juft 
when  the  volume  was  nearly  printed,  and  without  any  parti- 


* It  appears  from  Dr.  Simson’s  papers,  that  he  had  been  thinking  of  the  method 
of  limits  as  far  back  as  1736,  and  then  propofed  to  extend  this  method  to  the  firft 
and  fome  other  Propofitions  of  the  Principia.  No  trace  however  remains  of  his  hav- 
ing compleated  this  defign. 
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cular  obje6t  in  view,  except  that  examples  might  be  given  of 
the  accurate  determination  of  problems,  about  which  the 
ancient  Geometers  were  fo  very  curious,  and  which  has  often 
been  neglected  by  the  moderns.  I muft  obferve,  however, 
that  the  laft  problem,  being  a cafe  of  the  Tactions  of  Apollo- 
nius, will  be  mentioned  more  particularly  afterwards. 
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SECTION  IV. 


Of  Dr.  Si mson  V Unpublijhed  Papers  and  Correfpondence . 


I SHALL  conclude  the  account  of  Dr.  Simson’s  labours  and 
inventions  with  a few  obfervations  on  his  unpubliflied 
papers,  and  his  correfpondence.*  From  thefe  papers  it  does 
not  appear  that  he  ever  ferioully  embarked  in  the  reftoration 
ol  any  other  of  the  treatifes  in  the  ro-sreg  uvuXuoptvog,  except 
thofe  already  mentioned.  In  an  early  MS.  volume,  indeed, 
he  gives  an  arrangement  of  the  cafes  of  the  Problem  of  the 
Ta6tions,  and  in  other  papers  the  folutions  of  moft  of  them.+ 

* Wherever  in  this  Memoir  I have  made  ufe  of  Dr.  Simson’j  unpublifhed  papers, 
the  reference  to  them  is  particularly  remarked,  that  any  inadvertence  or  mittake  of 
mine  might  not  be  attributed  to  him. 

+ The  Taftions  of  Apollonius  were  firft  reftored  by  Vieta,  in  a treatife,  which 
he  calls  Apollonius  Gallus.  Afterwards  they  were  reftored  by  various  mathema- 
ticians, both  geometrically  and  algebraically.  A Treatife  of  the  Ta&ions  by  J. 
Gugl.  Camerer  was  publiflied  at  Gotha  and  Amfterdam  in  1795,  and  is  mentioned 
with  commendation  by  Montucla,  (tom.  iii.  p.  14,)  but  it  contains  only  an  edition 
of  Vieta’s  treatife,  with  notes  and  additions,  and  a curious  hiftory  of  the  Problem. 
The  hiftory  is  interefling,  from  the  accounts  which  it  contains  of  the  labours  of  fome 
foreign  mathematicians  upon  this  problem,  which  are  little  known  in  this  country. 
He  gives  the  preface  and  Lemmata  of  theTattions  in  Greek,  with  fome  various  read- 
ings of  feveral  manuferipts  of  Papfus.  Though  V ieta’s  folutions  are  elegant,  yet  they 
are  in  feveral  refpe&s  deficient.  There  is  not  a full  diftin&ion  either  of  the  cafes,  or  of 
the  necefiary  determinations.  No  analyfis  is  given,  and  no  attempt  to  reftore  the 
Apollonian  folutions  by  the  ufe  of  the  Lemmata  in  Pappus,  which  had  been  affumed 
in  the  work  of  Apollonius.  See  Camerer  de  Tactioniius,  p.  4,  and  p.  12. 
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It  would  feem,  however,  that  as  there  was  little  difficulty  in 
this  problem,  It  had  not  been  fufficiently  interefting  to  engage 
him  in  a compleat  reltoration  of  it.  The  ufe  of  one  of  the 
Lemmata , (Prop.  117,  Lib.  vii.  Pappi,)|  in  refolving  a cafe  of 
the  Tactions,  did  not  for  fome  time  occur  to  him;  but  having 
difcovered  it,  he  deduced  from  it  the  elegant  folution  of  that 
cafe  which  is  printed  in  the  pofthumous  volume.  I found 
among  his  papers  the  following  date  of  this  folution : “ Feb.  9 , 
“ 1734,  mane,  pdft  horam  Imam  ante  meridiem.”  So  minute 
was  he  in  fome  of  thefe  notices;  and  in  this  cafe  perhaps,  at 
the  moment,  he  felt  a little  fatisfadtion  from  having  overcome 
the  only  difficulty  in  reftoring  the Tadt ions  in  the  Apollonian 
method. 

Pappus,  in  his  defcription  of  the  Tactions,  obferves  that  there 
are  other  problems  refpedting  Tadtions,  which  were  generally 
negledted  by  the  editors;  of  whom,  however,  fome  prefixed 
one  of  thefe  problems  to  the  firft  of  the  two  books  of  Apol- 
lonius, as  an  eal'y  and  proper  introduction  to  the  dodtrine  of 
Tadtions.*  Pappus  gives  the  general  defcription  of  this 
problem,  from  which  Dr.  Simson  dated  the  arrangement  and 
folution  of  the  feveral  cafes;  and  he  alfo  propofed  and  refolved 
another  problem  of  Tadtions,  viz.  “ of  points,  lines,  and 
“ circles,  any  two  being  given  to  defcribe  a circle  through 
“ the  points,  or  touching  the  ftraight  lines  or  circles,  of  which 

J See  Note  E.  at  the  end. 

* This  Problem  is  “ of  points,  ftraight  lines,  and  circles,  given  in  pofition  any  two, 
“ to  defcribe  a circle  given  in  magnitude,  which  may  pafs  through  the  given  point 
“ or  points,  and  touch  alfo  (if  poffible)  the  given  lines  or  line."  This  problem  was 
<f  alfo  refolved  by  Marinus  Ghetaldus. 
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“ the  centre  thall  be  in  a llraight  line  given  in  pofition.”  But 
all  thefe  problems,  though  very  eafy,  may  be  occafionally 
ufeful,  when  a propofed  problem  can  be  reduced  to  a cafe  of 
any  of  them. 

With  refpedl  to  the  Inclinations  of  Apollonius,  he  feems 
to  have  bellowed  little  attention ; only  it  may  be  obferved, 
that,  after  repeated  unfuccefsful  trials,  he  found  (February 
20,  1723)  the  folution  of  the  problem  about  the  Rhombus,  by 
the  Lemma  of  Pappus,  (Prop.  70,  lib.  vii.)  which  Apollo- 
nius no  doubt  had  employed  in  his  folution.  The  figure  of 
this  Lemma  in  Commandine’s  Pappus,  which  is  erroneous, 
was  at  the  fame  time  amended.*  The  Inclinations  had  been 
reftored  by  Marinus  Giietaldus  ; and  fubfequently  to  Dr. 
Simson’s  time,  by  Dr.  Horsley,  the  late  Bifhop  of  St.  Afaph, 
in  1772;  and  alfoby  Mr.  Wales,  in  1779.  I may  further  re- 
mark, that  Di'.Simson  made  fome  ufeful  corrections  of  another 
Lemma  of  the  Inclinations , viz.  Prop.  S5,  lib.  vii.  Pappi.  And 
in  this  Propofition  is  an  example  of  the  deduction  of  a problem 
to  a cafe  of  the  Sellio  Determinata , which  is  thence  confidered 
by  Pappus  as  compleatly  refolved;  and  in  the  demonflration  a 
reference  is  made  to  that  cafe,  being  Epitagma  2.  Prob.  3.  lib.  i. 
Sect.  Determ.  In  Commandine’s  time  the  loti  treatife  De 
Sect.  Determ . had  not  been  reftored ; and  therefore,  in  his 
commentary  on  this  Propofition,  he  gives  a folution  of  that 
cafe,  as  neceffary  to  the  folution  of  this  lemmatic  problem. 

* See  Note  F.  at  the  end,  in  which  is  given  Dr.  Simson’s  folution,  and  the 
amended  figure  of  the  Lemma.  It  may  be  obferved,  that  an  ingenious  corre&ion  of 
the  Lemma,  and  of  its  figure,  as  it  is  delineated  in  the  Savil.  MS.  No,  3,  is  given  by 
Dr.  Horsley,  in  his  Rejlitution  of  the  Inclinations. 
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Among  the  Doctor’s  papers  there  remain  alfo  fome  fragments 
refpe<5ting  Loci  ad  fuperficiem , of  which  Euclid  compofed 
two  books,  making  a part  of  the  totzo;  dvaXvopevog.  Pappus, 
in  his  preface  to  his  feventh  book,  gives  no  defcription  of  thefe 
two  books,  nor  any  account  of  their  contents,  from  which,  as 
in  other  cafes,  geometers  might  have  been  enabled  to  explain 
or  reftore  them.  There  are,  indeed,  a few  Lemmata  at  the  end 
of  his  feventh  book,  faid  there  to  belong  to  the  Loci  ad  fuper- 
ficiem , but  the  firft,  as  it  is  enunciated,  and  the  other  four,* 


* Thefe  five  Lemmata  are  in  Commandine’s  tranflation,  and  fome  of  the  MSS.  in 
a very  imperfect  ftate,  as  will  appear  from  the  following  Ihort  account  of  them. 

The  enunciation  of  Lemma  1,  (Prop.  235.)  is  a fimple  Conic  Locus,  but  in  a fort 
of  fupplementary  enunciation  is  an  allufion  to  a Locus  ad  superficiem,  which  in  its 
prefent  ftate  is  unintelligible;  but  a conje&ure  about  the  meaning  of  it  is  propofed  by 
Dr.  Wallis,  in  the  Savilian  copy  of  Commandine. 

In  fol.  300.  a.  Command.  1588,  the  four  laft  lines,  though  in  the  type  of  the  com- 
mentary, is  a part  of  the  text,  and  the  Greek,  of  which  it  is  a verfion,  is  in  the  Savil. 
MS.  No.  3.  It  is  the  enunciation  of  a well-known  Conic  Locus,  but  without  any 
demonftration ; and  at  the  end  it  is  faid,  “ that  it  will  be  Ihewn  by  premifing  the 
“ following  Locus.”  This  probably  was  Lem.  2,  as  the  next  Propofition  236  (viz. 
the  Locus  referred  to)  is  Lem.  3. 

Prop.  236.  Lem.  3.  is  alfo  a well-known  Conic  Locus,  confifting  of  three  cafes, 
belong  to  the  three  fe&ions;  but  the  firft  cafe  of  the  parabola  is  alone  demonftrated 
in  this  Propofition. 

Prop.  237.  Lem.  4.  This  is  the  enunciation  of  the  two  cafes  omitted  in  the  pre- 
ceding Prop.  236;  viz.  thofe  of  the  ellipfe  and  hyperbola,  and  thefe  are  analyzed 
and  demonftrated. 

Prop.  238.  Lem.  5.  This  propofition  is  only  a repetition  of  whatlfuppofe  to  have 
been  Lem.  2,  and  is  the  fame  Locus  to  the  three  feftions  as  was  there  ftated.  Pappus 
demonftrates  only  the  firft  cafe  of  the  parabola,  by  a reference  to  Prop.  236  ; but  the 
other  two  cafes  of  the  ellipfe  and  hyperbola  are  eafily  demonftrated  by  a fimilar 
reference  to  Prop.  237. 

I may  further  remark  that  the  Locus  ad  hyperbolem,  in  Prop.  237,  is  affirmed  by 
Pappus  in  the  folution  of  a folid  problem.  Prop.  34,  b.  iv.  without  however  quoting 
either  Prop.  237  of  b.  vii.  or  Apollonius.  And  no  doubt  it  was  at  the  time  a well* 
known  folid  Locus. 
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are  all  folid  Loci ; and  truly  contain  only  two  Loci , of  which 
the  one  is  preliminary  to  the  other.  What  follows  the  enun- 
ciation of  the  firfl  (viz.  Prop.  235)  in  its  prefent  mutilated 
ftate  is  unintelligible;  it  has,  however,  fome  allufion  to  a Locus 
ad  fuperficiem,  but  the  other  four  hare  none  whatever.  It  is 
indeed  fomewhat  lingular,  thatthefe  Proportions  are  introduced 
in  this  place.  Pappus,  in  his  preface,  profeffes  to  give  an 
account  of  the  treatifes  of  the  two?  uvaKvopivog,  only  fo  far  as 
the  Conics  of  Apollonius,  in  the  arrangement  affumed  by 
him,  which  is  not  the  order  of  time,  excluding  thereby  (from 
defign,  we  may  fairly  fuppofe)  the  Loci  ad  fuperficiem,  and 
feveral  others.  Perhaps  thefe  Lemmata  may  be  a fragment  of 
fome  other  work,  as  probably  is  the  Propofition,  called  Xvfpx,  t5 
avoc\voluzvv  rb-uv,  fubjoined  to  them  in  feveral  MSS.  which  has 
no  obvious  connection  with  any  other  Proportions  of  that 
feventh  book.  It  is  poffible,  however,  that  thefe  hve  Propo- 
rtions may  have  been  Lemmata  in  Locos  ad  fuperficiem ; but 
being  folid  I^oci,  might  have  been  confidered  as  a proper 
addition  to  the  “ Lemmata  in  Conica  Apollonii,”  to  which 
they  are  fubjoined. 

In  the  defeription  of  the  Loci  Plani , however,  a ffiort 
account  is  given  of  the  Loci  ad  fuperficiem , and  they  are 
mentioned  alfo  in  Prop.  28  and  29,  lib.  iv.  Pappi;  which  are 
problems  refolved  by  means  of  Loci  ad  fuperficiem , and  which 
Dr.  Simson  has  corrected  and  rendered  intelligible.  Thefe 
are  all  the  materials  remaining  for  the  inveftigation  of  this 
difficult  and  curious,  though  perhaps  not  very  important,  piece 
of  ancient  geometry. 
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Dr.  Simson  had  begun  very  early  to  confider  thefe  Loci ; 
for  in  1721  I find  fome  equations  for  expreffing  the  relation  of 
the  co-ordinates,  by  means  of  three  indeterminate  quantities. 
It  appears  alfo  that  he  had  afterwards  defigned  to  give  a regular 
explanation  of  thefe  Loci  ; for  there  remains  a preface  for  fuch 
an  effay,  in  which  he  propofes  to  explain  the  method  of  in- 
veftigating  fuch  Loci  by  examples.  From  thefe  he  hopes  that 
it  would  be  eafy  for  one  well  acquainted  with  folid  Loci  to 
inveftigate  and  defcribe  any  Loci  ad  fuperficiem  which  can 
arife  from  Conic  Sections  varioufly  fituated;  (“  vario  Jitu 
difpojitis .”)  In  the  beginning  of  the  preface,  where  he  remarks 
the  Very  little  known  of  thefe  Loci  among  the  moderns,  he  has 
a marginal  correction,  intimating  that  lie  had  not,  at  the  time 
of  writing  this  preface,  feen  the  treatife  Des  Courbes  a double 
Corbure , which  he  afcribes  (furely  from  inadvertence)  to  D.  N.* 
But  as  there  is  no  treatife  of  that  period  of  this  title,  or  indeed 
on  this  fubject,  but  that  of  M.  Clairaut,  publiihed  in  1730, 
there  can  be  little  doubt  of  that  being  the  work  alluded  to  by 
Dr.  Simson. •f 

* M.NicoLE,in  a Memoir  of  the  Academy  of  Sciences,  0734)  but  fubfequent  to  the 
publication  of  Claieaut’s  work,  makes  an  allufion  to  the  curves  of  double  cur- 
vature. M.  Nicole  was  one  of  the  cenfors  of  Clairaut’s  treatife. 

f The  very  flight  notice  of  the  ancient  Loci  ad  superjiciem,  by  Des  Cartes,  in  his 
Geometry,  (book  ii.)  was  of  no  ufe  for  Dr.  Simson’s  inveftigation.  “ At  vero  duabus 
“ conditionibus  deficientibus  ad  hujus  pundti  determinationem.  Locus  in  quo  illud 
“ reperitur  fuperficies  eft,"  &c.  This,  to  be  fure,  correfponds  to  an  equation  with 
three  unknown  quantities,  but  it  is  not  purfued  by  Des  Cartes.  His  commentator 
Schooten  gives  two  examples,  which  may  perhaps  be  included  in  the  general 
defcription  of  the  Loci  ad  superjiciem  by  Pappus,  in  his  account  of  Loci  Plani-,  but 
the  Data  and  the  Locus  are  all  in  the  fame  plane,  and  they  furnith  no  illuftration  of 
what  Dr.  Simson  confiders  as  the  objedt  of  the  ancient  treatife  of  Euclid.— - See 
Cartesii  Geomet.  Amft.  1683,  p.  34;  and  Schoot.  Comment,  p.  228.  See  alfo 
Schootenii  Sedliones  Miscellanea.  Lugd.  Bat.  1657,  P*  404. 
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All  thefe  are  comprehended  in  the  following  equation; 

a , a a a h ^ 

xx  + j xy  + ax  + by  + —yy  + —yz  +—xz  +gz  + jzz~  Dato. 


The  figns  being  any  how  changed.* 

In  proceeding  however  to  examples,  he  treats  the  fubjedl 
geometrically,  and  without  any  reference  to  the  equation. 
There  are  indeed  feveral  examples,  but  all  of  them,  except  a 
few  of  the  Simplest  forms,  are  unfinished  ; and  though  in  the 
fiift  there  is  a considerable  progrefs,  and  an  investigation  of  the 
common  fedtion  of  the  Locus  ad  superficiem  fought,  when 
cut  by  feveral  planes  in  different  positions,  yet  he  mentions 
feveral  others  to  be  afcertained,  but  which  are  not  further 
profecuted.  The  Dodtor  was  not  eafily  diverted  from  an 
investigation,  merely  from  the  difficulty  of  it;  and  we  may 
therefore  reafonably  infer,  that  he  abandoned  the  fubjedt, 
partly  from  its  having  been  previously  taken  up  by  Clairaut, 
and  partly  from  considering  it  as  a branch  of  ancient 
geometry,  of  inferior  importance  and  utility.-}-  The  omiffion 
of  any  defcription  of  this  and  fome  other  treatifes  of  the 
two?  dvaXvopevog,  in  the  preface  to  the  Seventh  book,  is  a 
prefumption  of  a Similar  estimation  of  the  Loci  ad  fuper - 
ficiem  being  entertained  by  Pappus.^ 


* See  Note  G. 


f See  Note  G.  at  the  end,  fome  of  the  eafieft  examples. 

+ In  vol.  ii.  p.  151,  of  Fermat’s  works,  there  is  a letter  of  his  to  Roberval,  in 
which,  after  fome  obfervations  about  Loci,  and  particularly  relpe&ing  one  of  the 
fecond  book  of  Apollonius,  he  adds,  “ de  Locis  solidis  et  ad  superficiem  multa  quoque 
“ sunt  detefta."  He  Rightly  alludes  to  the  fame  fubjedt  in  a letter  to  Sir  Kenelm 
Digby.  Wallisii  Opera,  tom.  ii.  p.  859.  Alfo  in  page  1 1 6 of  fecond  vol.  of 
Fermat’s  works,  in  the  preface  to  his  Porifms,  after  mentioning  the  reftoration  of 
ancient  treatifes  of  geometry  by  Snellius,  Vieta,  and  Marinus  Ghetaldus,  he 
adds,  “ fequebantur  Loci  plant,  Loci  solidi , et  Loci  ad  superficiem,  et  huic  quoque 
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Befides  thefe  fragments  of  geometrical  fpeculations,  there 
are  a great  variety  of  Problems,  Theorems,  Loci,  Data,  and 
Porifms,  difperfed  through  the  Doctor’s  papers,  and  particu- 
larly in  the  MS.  volumes,  which  he  called  Adversaria , ol  which 
eighteen  remain.  Thefe  in  general,  as  has  already  been 
obferved,  appear  to  have  been  analyzed  or  demonftrated, 
as  the  circumftances  of  his  reading,  converfation,  or  ftudy, 
happened  to  fuggeft;  yet  they  may  be  confidered  as  a valuable 
repofitory  of  fuch  Propofitions,  from  which  ufeful  feleCtions 
might  be  made,  for  promoting  the  ftudy  of  geometry  in  the 
ancient  method.  They  are  depofited  in  the  College  library 
of  Glafgow;  and  it  is  much  to  be  wiflied,  that  fome  gentleman 
acquainted  with  the  fubjeCt,  and  who  has  leifure  and  incli- 
nation for  the  talk,  would  take  the  trouble  of  arranging  a 
proper  collection.* 

It  has  been  repeatedly  remarked,  that  notwithftanding  Dr. 
Simson’s  early  and  continued  partiality  for  geometry  as 

“ parti  non  ignoti  nominis  geometras,  fuccurrerant,  eorumque  opera  manuferipta, 
“ licet  et  adhuc  inedita,  latere  non  potuerint.”  And  in  another  letter  to  Mr. 
Roberval  (p.  153)  he  observes,  “ J’en  ay  plus  de  cens  Propolitions  tres  belles  et 
“ particulierement  des  Lieux  solides  et  adsupcrficiem,  mais  le  loilir  me  manque,  &c.” 
No  further  account  however  of  thefe  rellorations  of  Loci  ad  superjiciem  is  to  be 
found. 

* There  are  in  thefe  volumes,  alfo,  a number  of  geometrical  demonftrations,  by  the 
Dodtor,  of  theorems,  in  the  works  of  various  eminent  analyfts,  where  they  are  treated 
either  algebraically,  or  ifgeometrically,with  inferior  fkill. — I may  remark  that  molt  of 
the  Propolitions  alluded  to  are  dated ; and  on  fome  particular  occafions  not  only  the 
day,  but  even  the  hour  is  noted.  Sometimes  alfo,  when  he  had  accomplilhed  a 
folution  or  a demonflration,  which  pleafed  at  the  moment,  fome  expreilion  of  his 
fatisfadtion  is  added.  He  began  this  pradtice  very  early,  even  before  he  was  eledted 
Profelfor  of  Mathematics,  and  it  was  continued  till  about  fourteen  months  before  his 
death.  In  the  book  of  Adversaria  Q.  is  the  lateft  date  now  to  be  found,  11th  Auguft 
1/6/j  he  being  then  in  his  eightieth  year. 
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cultivated  by  the  ancients,  he  did  not  entirely  negle£t  the 
modern  analyfis,  but  became  well  acquainted  with  algebra, 
and  with  the  common  applications  of  it  which  were  purfued 
in  the  early  part  of  the  Inft  century.*  He  ceitainly  did  not 
approve  of  the  prevailing  ufe  of  algebra  in  geometrical  in- 
voftigations,  which  could  be  accompliflted  with  more  elegance, 
and  not  l'eldom  with  more  eafe,  by  the  ancient  method  ; but 
he  made  no  fcruple  of  acknowledging  the  fuperior  power 
of  algebra  in  complex  geometrical  inquiries,  and  more  ef- 
pecially  in  the  application  of  it  to  fuch  as  are  phyfical. — It  is 
probable  however,  from  all  the  information  which  can  now  be 
obtained  refp citing  his  ftudies,  that  though  he  underffood  the 
modern  analyfis  as  delivered  by  Sir  Isaac  Newton,  yet  he 
did  not  continue  to  devote  much  of  his  time  to  the  ftudy  of 
it,  and  thence  did  not  enter  much  into  the  profound  analytical 
fpeculations  of  fucceeding  mathematicians. 

It  mu  ft  be  admitted,  alfo,  that  his  rigid  notions  refpediing 
algebraical  reafoning,  particularly  in  geometry,  had  a tendency 
to  limit  inveftigations,  by  that  method  ; and  to  difcourage  him 
from  purfuing  the  methods  of  modern  analyfis,  who  felt  no  fuch 
difficulties  as  had  occurred  to  him.  As  an  example,  however, 
of  Dr.  Simson’s  knowledge  of  algebra,  I may  mention  his  inven- 
tion of  fome  very  fimple  and  excellent  feriefes  for  finding  the 
circumference  of  a circle,  of  which  he  appears  to  have  given 
an  intimation  in  1722  to  Dr.  Jurin,  then  fecretary  of  the 
Royal  Society. — Dr.  Jurin  undertook  to  obtain  the  fentiments 

* Dr.  Simson  often  araufed  himfelf,  efpecially  in  the  latter  part  of  his  life,  in 
refolving  any  geometrical  problems  which  attra&ed  his  notice,  by  the  algebraical 
•method,  though  he  rarely  made  any  entry  of  thefe  folutions  in  his  Adversaria. 
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of  his  learned  friends  on  thefe  feriefes;  and  therefore  Dr. 
Simson,  in  a letter  of  Feb.  1,  1723,  transmitted  to  him  his 
paper  on  the  fubjedt,*  containing  the  feriefes,  with  two 
elementary  Propofitions  from  which  they  were  derived. 
Though  Dr.  Jurin  was  not  apprized  that  any  thing  of  the 
hind  had  been  done  by  others,  yet  by  inquiry  he  found  that 
Mr.  Machin,  near  twenty  years  before,  had  communicated 
to  the  Royal  Society  fome  feriefes  of  the  fame  form,  but  had 
afterwards  withdrawn  them.  Mr.  Machin  readily  gave  a 
copy  of  his  feriefes  to  be  communicated  to  Dr.  Simson, 
which  Dr.  Jurin  fent  to  him  immediately  after;  (March 

* I annex  a copy  of  the  portion  of  this  letter  which  relates  to  the  feriefes.  The 
remainder  of  it  refpedts  the  Porifms,  and  is  taken  notice  of  in  another  place.  For  the 
paper  enclofed,  fee  Note  H.  at  the  end. 

“ Si  r, 

“ Friday  lafl:  I had  the  favour  of  your  very  civil  anfvver  to  the  letter  I lately  gave 
“ you  the  trouble  of : fome  private  affairs  have  kept  me  from  transfcribing  the 
“ enclofed  trifle,  elfe  you  fhould  have  had  it  fooner. — The  feries  for  finding  the 
“ circumference  of  the  circle  which  are  in  Mr.  Sherwin’s  Book  of  Tables,  being 
“ deduced  from  tangents  of  arches  which  have  a given  ratio  to  the  circumference,  I 
“ was  defirous  to  try  if  the  like  might  not  in  a general  way  be  drawn  from  tangents 
" whofe  arches  are  not  in  a given  ratio  to  it;  and  found  a greet  many  eafily  flowed 
“ from  the  two  Propofitions  and  their  corollaries,  which  I have  enclofed.  The  Pro- 
“ pofitions,  though  obvious  enough,  I do  not  find  in  Mr.  Briggs,  or  any  of  the  authors 
“ I have  fearched  for  them:  the  corollaries  are  long  fince  known,  if  I miftake  not. 
“ Among  the  feries  I have  fe.t  down,  there  is  one  which  Mr.  Jones,  in  his  Synopfis, 
“ fays  he  had  from  Mr.  Machin,  and  which  is  certainly  one  of  the  bed:  that  can  be 
(<  found  by  this  or  any  other  method.  Whether  any  or  all  of  the  reft  have  been  taken 
“ notice  of  by  any  body,  I am  wholly  ignorant;  but  you  may  foon  difcover. 

“ I thankfully  acknowledge  the  favour  of  your  kind  offer  to  obtain  the  fentiments 
<c  of  fome  of  your  learned  friends  upon  the  enclofed  paper,  but  I entreat  you  may 
“ give  yourfelf  no  more  trouble  about  it,  fince  I am  afhamed  to  have  given  you 
“ already  fo  much,  when  the  thing  is  fcarce  worth  taking  notice  of,  and  which  you 
xt  will  eafily  fee  is  not  to  be  fhewn  to  any  but  as  fuch." 

“ Glafgow,  Feb.  1,  1723.” 

K 
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1723).  The  extreme  modefty  with  which  Dr.  Simson 
mentions  this  ingenious  inveftigation  to  Dr.  JuRiN,is  remark- 
able ; for  though  from  the  prefent  ftate  of  fcience,  thofe 
feriefes  may  have  loft  their  former  importance,  yet  near  a 
century  ago  they  had  the  merit  of  novelty  and  utility,  and 
had  then  occupied  the  attention  of  Mr.  Machin  and  Dr. 
Simson.  It  may  thence  be  fatisfatftory  to  fome  readers  to  fee 
a fuller  account  of  them,  which  is  given  in  a note  at  the  end.* 
The  Mathematicians  of  the  end  of  the  fixteenth  and 
beginning  of  the  feventeenth  centuries  began  to  apply 
algebra  to  geometrical  inquiries  ; and  this  method  was  much 
promoted  and  extended  by  Des  Cartes.  The  ufe  of 
negative  and  impoffible  roots  of  equations  was  alfo  introduced 
into  this  analyfis ; though  by  preceding  algebraifts  they 
were  at  firft  not  obferved,  and  afterwards  when  obferved  were 
reckoned  ufelefs.  While  algebra,  in  its  early  and  humble 
ftate,  was  employed  almoft  entirely  about  numbers,  thefe 
roots  were  naturally  neglected,  and  the  language  of  the  firft 
writers  on  the  fcience  was  thence  not  encumbered  with  the 
metaphyftcal  difficulties  which  arofe  from  the  proceffes  and 
reafonings  of  the  followers  of  Des  Cartes.  Some  of  thefe 
were  reafonably  confidered  by  Dr.  Simson  as  defective  in 
that  precifion  of  definition,  and  ftriftnefs  of  argument,  which 
have  ever  been  the  boaft  of  pure  geometry,  and  to  which  he 
had  been  accuftomed  from  his  almoft  conftant  ftudy  of  that 
branch  of  the  fcience.  The  Dodtor,  from  this  caufe  perhaps, 
conceived  a prejudice  againft  an  application  of  algebra,  which 


* See  Note  H. 
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was  accompanied  with  fuch  difficulties ; and  was  thence  led  to 
treat  of  that  fcience  after  the  manner  of  the  early  writers  on 
it,  with  the  limited  definition  and  ufe  of  the  negative  fign. 
Many  detached  obfervations  on  this  fubjedt  remain  among  his 
papers;*  and  fome  Ihortefifays  alfoon  cubic  equations,  in  which 
he  endeavours  to  explain  them  without  admitting  negative  or 
impoflible  roots.  In  the  prefent  Rate  of  that  fcience,  it  is 
unneceffary  to  mention  the  detail  of  thefe  fpeculations  ; and 
it  may  be  fufficient  to  remark,  that  though  the  method  of 
inveftigation  was  different,  the  refults  were  fimilar  to  thofe 
contained  in  the  Efifay  on  the  Negative  Sign  by  that  learned 
promoter  and  patron  of  mathematical  fcience,  Mr.  Baron 
Maseres  ; of  which,  from  the  correfpondence  of  opinions. 
Dr.  Simson  fpoke  with  much  approbation.  Dr.  Simson’s 
notions  on  this  fubject  probably  varied  a little  in  the  progrefs 
of  life,  by  his  confirmed  partiality  for  the  ancient  analyfis, 
and  an  encreafing  prejudice  againft  the  algebraical.  The 
elegance  and  fatisfadtory  clearnefs  of  every  ftep  in  the 
geometrical  method  muff,  where  it  can  be  employed,  be 
univerfally  preferred  to  the  almoft  mechanical  procefs  of  an 
algebraical  calculation.  His  animadverfions,  however,  on  the 
application  of  algebra  to  geometry,  chiefly  referred  to 
thofe  cafes  where  it  was  not  neceflary,  and  in  which 
the  more  excellent  method  of  the  ancients  could  be  fuc- 
cefsfully  employed.  In  Plane  Geometry,  and  in  the  Conic 
Sedtions,  the  ancient  method  is  ftill  generally  ufed,  and 
by  good  judges  is  allowed  to  be  the  belt  for  forming  the 

* See  in  Note  K.  at  the  end,  fome  obfervations  by  Dr.  Simson  on  this  fubjeft, 
in  his  letter  to  Mr.  Geo,  Lewis  Scott. 
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tafte,  and  exercifing  the  reafoning  powers,  of  young  perfons; 
and  Dr.  Simson  has  done  effential  fervicc  by  his  geometrical 
works,  in  exciting  curiofity  refpeCting  thefe  branches,  and 
facilitating  the  fludy  of  them. 

Dr.  Simson  has  no  where  in  his  writings  given  any  Ipecific 
opinion  of  the  proper  and  neceflary  ufe  of  algebra  in  geo- 
metrical enquiries,  and  therefore  we  cannot  judge  with 
precifion  of  his  views  rcfpccting  it.  It  may  be  obferved, 
however,  that  as  the  indefinite  number  of  cl  a lies  of  geometrical 
curves,  in  the  prefent  hate  of  both  the  ancient  and  modern 
analyfis,  can  be  conveniently  treated  of  only  by  algebra,  this 
application  of  algebra  mu  ft  be  admitted  as  neceflary  ; and 
the  definition  of  the  Conic  Sections  by  equations  may  be 
regarded  as  an  ufeful  introduction  to  the  definition  of 
fuperior  curves  on  that  principle.  Dr.  Simson  feems,  in 
the  early  part  of  his  life  at  leaft,  in  fome  meafuie  to  have 
admitted  this;  for  in  a great  number  of  folid  Loci  among  his 
papers,  though  demonftrated  geometrically,  the  fuitable 
equation  is  added.  Probably,  however,  he  never  fet  about 
taking  an  accurate  and  comprehenftve  view  of  the  fubjeCt 
in  all  its  bearings  ; and  having  made  his  early  choice  from 
tafte,  the  ancient  analyfis  continued  through  life  to  be  the 
favourite  objeCt  of  his  ftudy. 

Conftdering  the  unbounded  extent  of  mathematical  fcience, 
and  the  variety  of  branches  into  which  it  may,  and  has  been 
ufually  diftributed  ; it  may  be  for  the  advantage  of  the  mod 
fuccefsful  progrefs  of  the  whole,  that  individual  mathe- 
maticians Ihould  apply  tbemfelves  chiefly  to  particular 
diviftons  of  it.  Though  there  be  a clofe  connection  among 
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thefe  feveral  branches,  yet  a moderate  knowledge  of  the 
general  fyflem  may  be  fufficient  for  the  fuccefsful  cultivation 
of  any  one  portion  of  it,  to  which  the  attention  of  a mathe- 
matician may  happen  to  be  directed.  Had  Dr.  Simson  applied 
his  ardent  mind  to  the  modern  analyfis,  moft  probably  the 
refults  of  his  inveftigations  would  have  been  important;  but  his 
not  having  devoted  much  of  his  attention  to  the  ftudy  of  it,  was 
certainly  favourable  to  his  progrefs  in  the  laborious  refearches 
which  he  undertook  refpedting  the  ancient  geometry.  It  will 
be  readily  admitted  alfo,  that  if  fome  of  the  great  modern 
analyfts  happen  not  to  have  ftudied  the  ancient  geometry,  as 
may  be  prefumed  to  be  the  cafe,  they  were  not  thereby 
materially  obftrudled  in  their  profound  invetligations,  by  which 
human  knowledge  has  been  fo  much  enlarged;  though, 
perhaps,  by  fuch  previous  ftudy,  their  works  might  in  fome 
inftances  have  been  improved  in  fimplicity  and  perfpicuity. 

It  appears  from  the  Doctor’s  letters  to  the  late  Earl  Stan- 
hope,* that  his  Lordfhip  had  recommended  to  him  to  attempt 
the  demo  nitration  of  fome  of  the  more  important  modern 
geometrical  difeoveries  by  the  ftritft  and  more  elegant  method 
of  the  ancients.  This  was  in  1751,  and  though  he  Hates  it  to 
be  very  much  his  own  with  to  make  the  trial,  he  conliders  it 
to  be  beyond  his  power,  from  the  decline  of  his  faculties.  Idle 
tradt  on  Logarithms , and  the  fragment  De  Limit ibus,  feem  to 
be  his  only  attempts  of  that  kind  ; but  he  propofes  to  recom- 
mend it  to  his  fcholars,  Dr.  Stewart,  Dr.  Moor,  and  Mr. 
Williamson.  There  are  indeed  among  his  papers  a few 
imperfect  Iketch.es  (apparently  of  an  old  date)  of  attempts  to 


* See  Note  I.  at  the  end. 
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demonftrate  geometrically  the  celebrated  theorem  of  the  Circle 
invented  by  Mr.  Cotes.  He  does  not  feem  to  have  bellowed 
much  time  to  this  fubjedt ; but  I have  heard  him  mention  that 
his  plan  was  to  demonftrate  fir  ft  the  more  eafy  cafes,  and  then 
to  attempt  to  frame  a general  method  of  deducing  any  cafe 
of  this  Propolition  from  the  next  preceding  and  more  fimple 
cafe,  from  which  a compleat  demonftration  of  the  theorem  in 
its  full  extent  might  be  derived.  But  in  this  he  was  unfuc- 
cefsful,  and  he  regretted  the  difappointment.  But  as  neither 
Dr.  Si  ms  o n,  nor  any  other  geometer,  fo  far  as  is  known,  have 
ever  accomplifiied  a geometrical  demonftration  of  this  theorem, 
we  may  confider  the  inveftigation  of  Mr.  Cotes  as  an  im- 
portant example  of  the  fuperior  power  of  the  modern  analyfis, 
in  the  difcovery  and  demonftration  of  a Propolition,  very 
general  and  difficult  indeed,  but  ftridtly  geometrical ; and 
though  it  be  commonly  exprefled  algebraically,  yet  may,  by 
means  of  compound  ratios,  be  enunciated  in  the  pure  language 
of  geometry. 

Long  before  any  fymptom  of  decline  in  his  health  appeared, 
he  feems  to  have  felt  fome  remarkable  decay  of  his  memory 
and  attention.  This  was  not  obferved  by  his  friends,  either  in 
converfation  or  in  correfpondence ; but  his  complaints  of  it 
were  fo  particular  and  ferious,  that  no  doubt  can  be  entertained 
of  the  fadt,  nor  of  the  influence  which  it  had  in  diverting  his 
mind  from  fome  of  the  more  fevere  inveftigations  which  he  had 
formerly  wifhed  to  purfue.* 

In  the  preface  to  the  Dodtor’s  Conic  Sections , when  recom- 
mending the  geometrical  method  of  treating  the  fubjedt,  in 


* See  Note  K.  at  the  end. 
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preference  to  the  algebraical,  he  has  this  remarkable  fentence  : 
“ In  quibus  autem  differat  analyfis  geometrica  ab  ea  quas 
“ calculo  inftituitur  algebraica,  atque  ubi  ha?c  aut  ilia  flint 
“ ufurpanda,  atque  quae  fint  in  mathematicis  utriufque  partes 
“ propriae,  alias  differendum.”  From  this  obfervation  it  mu  ft 
be  acknowledged,  there  naturally  arifes  a prefumption,  which 
has  been  generally  entertained,  that  the  Do6tor  had  confidered 
the  fubjetff,  and  probably  written  fomething  concerning  it: 
and  the  opinion  of  fo  diftinguifhed  a mathematician  on  a point 
of  fome  difficulty,  and  of  which  he  was  well  qualified  to  judge, 
would  have  been  particularly  intereffing.  But  among  his 
papers  no  trace  of  fuch  an  attempt  is  to  be  found.  Profeffor 
Robison,  in  his  Life  of  Dr.  Simson  already  mentioned,  feems 
to  think  that  a differtation  on  Loci , which  he  had  feen  when 
attending  the  Dodfor’s  Ledfures  in  the  College  of  Glafgow, 
might  have  been  the  tradf  to  which  the  preceding  quotation 
referred.*  Of  this,  however,  notwithftanding  the  weight  of 
Mr.  Robison’s  opinion,  a reafonable  doubt  may  be  enter- 
tained, confidering  the  extent  of  the  difcuflion  implied  in  that 
quotation,  which  muff  have  gone  far  beyond  what  fuch  a dif- 
fertation as  Mr.  Robison  mentions,  could  be  fuppofed  to 
contain.  But  Dr.  Simson’s  own  teffimony,  in  his  correfpon- 
dence  with  Mr.  Scott  refpe<5ting  this  very  fentence,  is  con- 
clufive,  and  puts  an  end  to  all  fpeculation  regarding  it,  as  he 
therein  explicitly  declares,  that  on  the  fubjedf  of  it  “ he  had  no 
“ papers,  and  never  wrote  any  thing  on  that  matter.”  Fortu- 
nately, a confiderable  part  of  this  correfpondence  is  preferved  ; 
and  the  molt  important  portion  of  it  is  placed  in  a note  at  the 

* No  trace  of  this  differtation  on  Loci  remained  among  his  papers. 
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end.*  The  letters  both  of  Mr.  Scott  and  Dr.  Simson  will  be 
read  with  intereft:  they  contain  fome  valuable  obfervations  on 
the  relative  merits  of  the  ancient  analyfis  and  of  the  algebraical, 
in  the  folution  of  geometrical  problems.  The  fubjedt  indeed 
is  not  exhaufted  ; and  as  the  correfpondence  took  place  from 
occafional  circumftances,  the  difcuflion,  though  entertaining 
and  inftrudtive,  is  of  courfe  limited  very  much  to  the  points 
which  thus  accidentally  arofe.  It  touches  little  on  the  pe- 
culiar powers  of  the  modern  analyfis,  and  is  confined  chiefly 
to  the  comparifon  of  the  two  methods  in  cafes  where  either 
may  be  employed.f 


# See  Note  K. 

f For  fome  remarks  on  this  correfpondence,  fee  the'latter  part  of  Note  K. 
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SECTION  V. 

Sketch  of  Dr.  Simson’,?  Character. 


IT  was  formerly  obferved  that  Dr.  Simson’s  mathematical 
labours  and  inventions,  of  which  fome  account  has  been 
given  in  this  memoir,  were  the  molt  interefting  occurrences 
of  his  life,  and  molt  illultrative  of  his  capacity  and  genius. 

In  attempting,  however,  to  give  a brief  outline  of  the 
Doctor’s  character,  befides  the  talents  difplayed  in  his  geo- 
metrical works,  which  claim  the  firlt  confideration,  it  may  be 
expected  that  fome  obfervation  alfo  Ihould  be  made  of  the 
well-known  diferiminative  features  of  his  mind,  which,  though 
not  important  in  themfelves,  appear  to  have  had  an  influence 
on  its  greater  qualities.  Thefe  peculiar  features  are  ftill 
affectionately  remembered  by  his  pupils,  friends,  and  acquaint- 
ances who  furvive;  and,  from  the  eminence  of  his  genius,  they 
may  be  regarded  by  others  as  objects  of  a natural  and  liberal 
curioflty. 

Dr.  Simson  was  originally  poflfefled  of  great  intellectual 
powers,  an  accurate  and  diftinguilhing  underltanding,  an 
inventive  genius,  and  a retentive  memory:  and  thefe  powers, 
being  excited  by  an  ardent  curioflty,  produced  a lingular 
capacity  for  inveftigating  the  truths  of  mathematical  feience* 
By  fuch  talents,  with  a correCt  talte,  formed  by  the  ftudy  of 
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the  Greek  Geometers,  he  was  alfo  peculiarly  qualified  for 
communicating  his  knowledge,  both  in  his  ledtures  and  in  his 
writings,  with  perfpicuity  and  elegance.  He  was  at  the 
fame  time  modeft  and  unaffuming;  and  though  not  indif- 
ferent to  literary  fame,  he  was  cautious  and  even  referved 
in  bringing  forward  his  own  difcoveries,  but  always  ready  to 
do  juftice  to  the  merits  and  inventions  of  others.  Though 
his  powers  of  inveftigation  in  the  early  part  of  life  were 
admirable,  yet  before  there  appeared  any  decline  of  his 
health,  he  felt  ftrong  impreflions  of  the  decay  both  of  his 
memory  and  other  faculties;  occafioned  probably  by  the 
continued  exertion  of  his  mind  in  thofe  fevere  ftudies, 
which  for  a number  of  years  he  puifued  with  unremitting 
ardour. 

Befides  his  mathematical  attainments,  from  his  liberal 
education  he  acquired  a confiderable  knowledge  of  other 
ficiences,  which  he  preferved  through  life,  by  occafional 
reading,  and  in  fome  degree  alfo,  by  his  conftant  intercourfe 
with  fo  many  literary  men  in  his  College. -y  He  was  efteemed 
a good  claffical  fcholar,  and  though  the  fimplicity  of 
geometrical  demon ftration  does  not  admit  of  much  variety 

f Dr.  Simson  in  the  early  part  of  his  life  ftudied  Botany,  in  which  he  made  great 
progrefs,  and  it  became  a fource  of  amufement  to  him  in  his  walks.  In  the  year 
1746,  when  the  Univerfity  of  St.  Andrew's  withed  to  confer  on  him  the  degree  of 
Dodtor,  as  he  was  a layman,  a degree  of  medicine  was  propofed  from  the  cireumftance 
juft  mentioned,  though  he  had  no  other  pretention  to  diftindtion  in  that  fcience. 

It  maybe  mentioned  alfo  in  this  place,  that  a few  years  after  he  became  a Profeffor> 
he  compofed  a tract  on  the  School  Logic,  with  rigorous  demonftrations  of  its  rules. 
Some  tketches  of  it  remain,  which  ttrongly  mark  the  accuracy  of  his  reafoning 
powers  to  whatever  fubjedt' they  were  diredted. 
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of  ftile,  yet  in  his  works  a good  tafte  in  that  point  may  be 
diftinguifhed.  In  his  Latin  prefaces  alfo,  in  which  there  is 
fome  hiftory  and  difcuffion,  the.  purity  of  language  has 
been  generally  approved.  It  is  to  be  regretted  indeed  that 
he  had  not  had  an  opportunitity  of  employing,  in  early  life, 
his  mathematical  and  Greek  learning,  in  giving  an  edition 
of  Pappus  in  the  original  language. :{: 

Dr.  Simsqn  never  was  married;  and  the  uniform  regularity 
of  a long  life,  fpent  within  the  walls  of  his  College,  naturally 
produced  fixed  and  peculiar  habits,  which  however,  with  the 
fincerity  of  his  manners,  were  unoffending,  and  became  even 
interefting  to  thofe  with  whom  he  lived.  The  ffridfnefs  of 
thefe  habits,  which  indeed  pervaded  all  his  occupations,  pro- 
bably had  an  influence  alfo  on  the  direction  and  fuccefs  of 
fome  of  his  fcientific  purfuits.  His  hours  of  ftudy,  of  amufe- 
ment,  and  of  exercife,  were  all  regulated  with  uniform  precifion. 
The  walks  even  in  the  fquares  or  garden  of  the  College  were 
all  meafured  by  his  ffeps,  and  he  took  his  exercife  by  the 
hundreds  of  paces,  according  to  his  time  or  inclination. 

+ Dr.  Simson’s  learned  difcuffion  concerning  fome  Greek  terms  in  the  account 
of  the  Porifms  by  Pappus  has  already  been  mentioned,  and  a copy  of  it  is  inferted  in 
Note  C.  I may  mention  here  alfo  another  example  of  his  critical  knowledge.  In 
the  dialogue  of  Plato,  Meno,  there  is  a paffage,  of  which,  even  in  the  belt  editions, 
fome  fentences  are  fomewhat  obfeure,  and  probably  corrupted.  It  relates  to  an  inge- 
nious fpeculation,  of  all  knowledge  being  only  reminifcence;  and  as  an  illuftration,  an 
uninftrudted  youth  is  led,  merely  by  an  examination,  to  affent  to  the  truth  of  a geo- 
metrical proportion,  (an  eafy  cafe  of  the  47.  1.  Elem.  Eucl.)  This  had  attracted 
Dr.  Simson’s  notice;  and  he  found  that  fome  natural  and  ^afy  emendations,  with  the 
addition  of  a diagram,  which,  in  the  dialogue,  is  plainly  fuppofed  to  be  exhibited  to 
the  youth,  rendered  the  argument  intelligible  and  corredt.  He  had  drawn  up  a 
detailed  ftptement  of  the  paffage,  and  the  neceffary  corrections  which,  in  his  own 
time  I faw  in  the  hands  of  one  of  his  colleagues,  who  has  been  dead  many  years:  but 
<no  trace  of  it  is  now  to  be  found  among  the  Doctor’s  papers,  or  any  where  elfe. 
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It  has  been  repeatedly  mentioned,  that  an  ardent  curiofity 
was  an  important  feature  of  his  character.  It  contributed 
eflentially  to  his  fuccefs  in  his  mathematical  inveftigations,  and 
it  difplayed  itfelf  in  the  fmall  and  even  trifling  occurrences  of 
common  life.  Almoft  every  obje<T  and  occurrence  excited  it, 
and  fuggefted  fome  problem  which  he  was  impatient  to  refolve. 
This  difpofition,  when  oppofed,  as  it  often  neceflarily  was,  to 
his  natural  modefty,  and  to  the  formal  civility  of  his  manners, 
occafionally  produced  an  embarraflment,  which  was  amuflng  to 
his  friends,  and  fometimes  a little  diftrefling  to  himfelf. 

The  Doctor,  in  his  difpofition,  was  both  cheerful  and  focial  ; 
and  his  converfation,  when  he  was  at  eafe  among  his  friends,  was 
animated  and  various,  enriched  with  much  anecdote,  efpecially 
of  the  literary  kind,  but  always  unaffedled.  It  wras  enlivened 
alfo  by  a certain  degree  of  natural  humour;  and  even  the  flight 
fits  of  abfence  to  which  in  company  he  was  occafionally  liable, 
contributed  to  the  entertainment  of  his  friends,  without  dimi- 
nifliing  their  affedlion  and  refpe<5t,  which  his  excellent  qualities 
were  calculated  to  infpire.  One  evening  in  the  week  he  devoted 
to  a club,  chiefly  of  his  own  feledlion,  which  met  in  a tavern 
near  the  College.  The  firfl:  part  of  the  evening  was  employed 
in  playing  the  game  of  whilt,  of  which  he  was  particularly 
fond;  but  though  he  took  no  fmall  trouble  in  eftimating 
chances,  it  was  remarked  that  he  was  often  unfuccefsful.  The 
reft  of  the  evening  was  fpent  in  cheerful  converfation,  and  as 
he  had  fome  tafte  for  mufic,  he  did  not  fcruple  to  amufe  his 
party  with  a fong;  and  it  is  faid  that  he  was  rather  fond  of 
ringing  fome  Greek  odes,  to  which  modern  mufic  had  been 
.adapted.  On  Saturdays  he  ufually  dined  in  the  village  of 
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Anderfton,  then  about  a mile  diftant  from  Glafgow,  with  fome 
of  the  members  of  his  regular  club,  and  with  a variety  of  other 
refpedtable  vihtors,  who  wifhed  to  cultivate  the  acquaintance, 
and  enjoy  the  fociety,  of  fo  eminent  a perfon.  In  the  progrefs 
of  time,  from  his  age  and  character,  it  became  the  with  of  his 
company  that  every  thing  in  thefe  meetings  fliould  be  directed 
by  him;  and  though  his  authority,  growing  with  his  years, 
was  fomewhat  abfolute,  yet  the  good-humour  with  which  it 
was  adminiftered,  rendered  it  pleating  to  every  body.  He  had 
his  own  chair  and  place  at  table;  he  gave  inftrudtions  about  the 
entertainment,  regulated  the  time  of  breaking  up,  and  adjutted 
the  expenfe.  Thefe  parties,  in  the  years  of  his  fevere  ftudy, 
were  a detirable  and  ufeful  relaxation  to  his  mind,  and  they 
continued  to  amufe  him  till  within  a few  months  of  his  death. 

Stridt  integrity  and  private  worth,  with  correfponding  purity 
of  morals,  gave  the  higheft  value  to  a character,  which,  from 
other  qualities  and  attainments,  was  much  refpedted  and 
efteemed.  Upon  all  occafions,  even  in  the  gayeft  hours  of 
focial  intercourfe,  the  Dodtor  maintained  a conftant  attention 
to  propriety.  He  had  ferious  and  juft  impreflions  of  religion, 
which  appear  occalionally  in  his  papers,  and  may  be  traced 
even  in  the  midft  of  fome  of  his  mathematical  inveftigations;* 
but  he  was  uniformly  referved  in  exprefling  particular  opinions 
on  the  fubjedi  of  religion;  and  from  his  fentimentsof  decorum, 

* As  an  example,  the  following  date  of  the  folution  of  a problem,  which  happened 
to  be  his  birth-day,  may  be  quoted,  as  it  ftands  in  one  of  his  MS.  volumes : 

“ 14  Odtobris  1764 
“14  Odtobris  16S7 

“ 77 

4 ‘ DEO  Optimo  Maximo,  Benigniflimo  Servatori,  fit  laus  et  gloria.” 
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he  never  introduced  religion  as  a fubjedt  of  converfation  in 
mixed  fociely,  and  all  attempts  to  do  fo  in  his  clubs  were 
checked  with  gravity  and  decifion. 

Dr.  Simson  in  his  perfon  was  tall  and  eredt,  and  his  coun- 
tenance, which  was  handfome,  conveyed  a pleating  expreffion 
of  the  fuperior  charadter  of  his  mind.*  His  manner  had  always 
fomewhat  of  the  faihion  which  prevailed  in  the  early  part  of 
his  life,  but  was  uncommonly  graceful.  He  was  ferioufly 
indifpofed  only  for  a few  weeks  before  his  death,  and  through 
a very  long  life  had  enjoyed  an  uninterrupted  tlate  of  good 
health.  He  died  on  the  firft  of  Odtober  ] 768,  when  his  eighty- 
firft  year  was  almotl  compleatcd ; having  bequeathed  his  fmall 
paternal  eftate  in  Ayrthire  to  the  eldett  fon  of  his  next  brother, 
in  whofe  family  it  Hill  remains. -p 

* In  tlje  College  hall  of  Glafgow  Is  a portrait  of  Dr.  Simson,  which,  though 
painted  when  he  was  in  the  vigour  of  life,  yet  expreffes  a likenefs  to  his  countenance 
and  figure  as  they  appeared  in  advanced  age.  On  the  title-page  of  this  Memoir  is 
placed  a fmall  engraving  from  this  pidture,  with  an  infcription  written  by  the  late 
Dr.  Moor,  Greek  Profelfor  at  Glafgow,  happily  eXprefling  Dr.  Simson’s  difap- 
probation  of  the  modern  ufe  of  algebra  in  geometry,  and  his  fingular  merit  and 
fuccefs  in  reftoring  the  ancient  analyfis.  See  the  Edinburgh  Tranfa&ions,  vol.  i. 
p.  “5.  Hiftory. 

t Dr.  Simson,  from  his  conftant  refidence  in  the  College,  and  his  engagement  in 
ftudy,  gave  little  attention  to  the  improvement  of  his  eftate,  which  defcended  to  him 
encumbered  with  debts,  and  which  became  much  more  produdive  to  his  heir  than  it 
had  been  to  himfelf.  He  was  at  the  fame  time  well  acquainted  with  bufinefs,  having 
been  for  a great  number  of  years  Clerk  to  the  Faculty,  and  in  that  charafter  he  had 
the  chief  management  of  the  property  and  other  affairs  of  the  College,  which  he 
conduced  with  his  habitual  regularity  and  accuracy.  In  his  manner  of  living  he 
was  Ample  and  unexpenfive,  except  in  collefting  a valuable  mathematical  library, 
which  he  bequeathed  to  his  College.  But  from  an  income,  ample  with  refpeft  to  his 
habits,  he  made  no  accumulation  having  enjoyed  the  fatisfa&ion  of  advancing  young 
relations,  in  his  own  time,  by  many  a£ts  of  generofity. 
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NOTES 


Note  A.  p.  28. 

FROM  Apollonius  and  his  commentators  to  Mycorgius  and  others 
of  the  feventeenth  century,  Dr.  Simson  confiders  this  branch  of 
.geometry  as  flationary  for  that  long  period.  It  has  been  properly  obferved 
however  by  different  authors,  that  the  points,  in  fubfequent  times  called  Foci, 
were  afcertained  by  Appollonius  only  in  the  ellipfe  and  hyberbola,  but  not 
in  the  parabola.  The  Rev.  Dr.  Robertson,  Savilian  Profeflbr  of  Aftronomy 
at  Oxford,  in  his  learned  Hiftory  of  Conic  Se&ions,  annexed  to  his  Treatife  on 
that  fubjedff,*  after  mentioning  this  observation,  adds,  that  in  two  Small  tra6ls, 
now  very  rare,  edited  by  Gogava,  Louv.  1548,  the  firft  mention  is  made, 
fo  far  as  he  knew,  of  the  focus  of  the  parabola.f  Gogava  confiders  the 
fecond  tra£l  (De  Speculo  Ustorio)  as  of  Arabic  origin,  and  very  ancient;  and 
alio  that  Vitello  had  borrowed  from  it.  Vitello  flourifhed  about  1470, 

* Seflionum  Conicarum,  Libri  VII.  &c.  Oxon.  1792,  pp.  340,  362. 

f This  publication  appears  to  be  a firft  edition,  though  other  dates  are  given  to  it  by 
writers  who  quote  it.;  and  it  has  a Preface  by  Gemma  Frisius.  The  fecond  of  thefe  two 
fmall  trails  feems  to  have  been  generally  known  before  the  edition  by  Gogava.  Roger 
Bacon  quotes  it ; and  Vernerus,  in  his  trail  De  Cubo  Duplic.  Nurem.  1522,  append.  12ma. 
plainly  alludes  to  it.  Maurolycus  alfo,  in  a mifcellaneous  volume,  (Meflanre,  1558,)  dates 
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near  a century  before  Gogava;  and  in  his  Optics,  prop.  42,  43,  book  ix. 
(page  400,  edit.  Refneri,)  the  focus  of  the  parabola,  and  the  application  of  it 
in  forming  a concave  parabolic  mirror  are  diftin&ly  defcribed,  but  without 
Hating  the  fource  from  which  he  derived  them. 

It  is  plain,  however,  that  the  point,  afterwards  called  the  focus  of  the  parabola, 
was  ufed  by  Pappus,  though  not  formally  diltinguifhed  or  named,  in  prop.  238, 
lib.  vii.  (fol.  303.  b.  edit.  1588,)  which  is  a Locus  to  the  parabola.  But  he 
does  not  mention  the  property,  eafily  flowing  from  that  which  he  afilunes,  on 
which  is  founded  the  conftrudtion  of  the  parabolic  rcflefling  mirror;  and  it  is 
not  improbable  that  this  laft  property  had  not  been  obferved  in  the  time  of 
Pappus,  and  that  it  was  difeovered  long  after  by  the  Arabian  opticians.  This 
Prop,  of  Pappus  mull  have  been  well  known  to  Dr.  Sim  son,  though  he 
appears  not  to  have  confidered  it  as  requiring  notice  in  the  fliort  hiflory  of 
Conics  in  his  preface. 

It  may  be  convenient  in  this  place  to  make  an  obfervation  on  another 
portion  of  the  preface  to  Dr.  Si  ms  on’s  Conics , viz.  the  paragraph  beginning, 
“ Propositionum  jamdudum,  SCc.”  (p.  vi.  Praefat.  prim,  et  fee.  edit.)  and 
ending  “ contuIerint.,> 

This  paragraph  was  added  in  the  firft  edition,  (1735,)  in  eonfequence  of  an 
objection  made  by  Mr.  Mac  Laurin  to  a Propofition  of  the  Dottor’s, 
as  not  containing  a fufficient  acknowledgment  of  a communication  by  Mr. 
M.  on  the  fubjefi  of  it.  Dr.  Simson,  in  a letter  to  a common  friend  not 
named,  which  remains  among  his  papers,  ftates  this  circumftance.  He  fays,  “ I 
il  have  not  time  to  write  about  the  Propofition  Mr. Mac  Laurin  objedls  againft. 
“ To  take  away  all  controverfy  in  this  matter,  I fend  you  an  addition  to  the 
“preface;”  viz.  the  above-mentioned  paragraph.  After  fome  farther 
explanation  of  his  anxiety  to  do  juftice  to  Mr.  Mac  La  urin  he  fays, ££  you  may 
“ fhew  him  this  addition  to  the  preface,  before  printing  it.” — The  explanation 

the  nature  of  this  tra<51,  obferving,  that  it  had  been  erroneoufly  attributed  to  Archimedes, 
and  it  is  in  an  abftradt  of  the  works  of  Archimedes  that  he  mentions  it.  He  confidera 
it,  however,  to  be  the  work  of  Ptolemy,  without  giving  any  authority.  See  the  above 
mentioned  volume  of  Maurolycus,  fol.  72.  Itwas  printed  indeed  fome  years  afterGoGAVA’s 
publication ; but  probably  Maurolycus  had  not  leen  thefe  fmall  tradls,  as  he  makes  no 
mention  of  them,  or  of  the  editor  Gogava.  The  firft  traeft,  De  Parabola,  is  fuppofed  to 
be  of  the  time  of  Roger  Bacon,  about  1270;  but  the  fecond,  De  Speculo  UJlorio,  is 
much  more  ancient,  being  quoted  by  Roger  Bacon. 
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feems  to  have  been  quite  fatisfa&ory,  for  in  the  following  year,  1736,  the 
mathematical  correfpotidence  between  Dr.  Simson  and  Mr.  Mac  Laurin 
continued  on  its  ufual  friendly  footing. 

Among  Dr,  Stats  on’s  papers  there  is  an  account  of  his  Conics , drawn  up 
foon  after  the  publication,  in  the  form  of  a letter,  and  in  the  name  of  fome  friend 
of  the  Doctor’s,  apparently  with  the  defign  of  being  tranfmitted  to  a diftance, 
and  perhaps  for  publication.*  It  is  a fort  of  enlargement  of  the  preface,  giving 
a more  particular  detail  of  the  author’s  views  in  compofing  the  treatife,  and 
of  the  improvements  which  he  had  made  in  it.  The  following  paffage  in 
it  gives  a more  particular  account  of  the  communication  to  Mr.  Mac  Laurin. 
“ The  Scholium  in  p.  198,  (firft  edit.)  and  the  Prop,  it  flows  from,  contain  a 
i(  very  general  and  ufeful  property  of  the  Se£tions,  which  the  author  difeovered 
“ upon  this  oecafion.  When  Mr.  Mac  Laurin,  the  learned  profeflor  of 

mathematics  in  the  univerfity  of  Edinburgh,  was  going  to  France  in  the  year 
e<  1723,  Mr.  Simson  communicated  to  him  a Locus  of  Pappus  Alexand. 
<(  which  he  had  reftored,  viz.  Si  a tribus punctis  daiis  in  recta  linea  ducan- 
“ iur  tres  recta  linece,  et  ipsarum  inter  sec  tioties  dua  tangant  rectas  positione 
“ datas,  target  reliqua  intersectio  rectum  lineam  positione  datum : which  was 
<e  afterwards  printed  in  the  PhilofophicalTranfa&ions.  When  Mr.  Mac  Laurin 
“ had  come  home  from  France,  he  told  Mr.  Simson  that  he  found,  when  the 
c<  three  given  points  were  not  in  a flraight  line,  all  the  reft  remaining  as  in 
<(  the  former  cafe,  that  the  Locus  deferibed  would  be  a conic  feftion,  and 
“ that  by  help  of  this  I.,ocus  he  could  eafily  deferibe  a conic  fedlion  through 
“ five  given  points : This  Locus,  and  method  of  description,  he  gave  Mr. 
<e  Simson  without  any  demonftration,  which  he  faid  he  had  made  by  help  of  a 
c<  Lemma  in  Sir  Isaac  Newton’s  Principles ; and  it  was  in  fearching  for 
<f  the  demonftration  of  them  that  Mr.  Simson  found  out  the  Propofitions  in 
“ the  Scholium,  and  thofe  they  flow  from,  which  he  did  in  the  fame  method 

* Since  writing  this  account,  Mr.  Fryer  of  Briftol,  who  is  engaged  in  a hiftory  of 
mathematics,  pointed  out  to  me  a letter  from  the  celebrated  Profeflor  Hutcheson  of  Glafgow^ 
on  Dr.  Simson’s  Conic  Scflions,  which  he  had  found  in  the  Bibliotkeque  Raisonee  for  April, 
May,  and  June  1735;  and  which,  on  comparifon,  I afeertained  to  be  the  very  letter  here 
alluded  to.  In  that  journal  it  is  tranflated  into  French,  and  Profeflor  Hutcheson  is  men- 
tioned  as  an  old  friend  of  M.  Smith,  one  of  the  publifhers,  at  Amfterdam.  The  letter  is 
dated  Glafgow,  28  Feb.  173±. 


M 3 


84 


NOTES. 


they  are  now  printed  in  his  book.”  The  copy  of  this  letter,  found  among 
Dr.  Simson’s  papers,  is  without  any  fignature,  but  it  is  in  the  Do&or’s 
handwriting.* 

In  the  note*  page  29,  the  proper  reference  is  to  Boscovich  Sect.  Con. 
plementa.  art.  275. 


Note  B.  p.  43. 

To  the  examples  mentioned  by  Dr.  Sim  son,  of  mifapprehenfions  entertained 
by  eminent  mathematicians  refpedting  Porifms,  maybe  added  that  of  Castillon. 
In  his  commentary  on  the  Arithmetica  Universalis,  (Amft.  1761,)  p.  215, 
vol.  1,  after  quoting  a paflage  from  Marinus’s  preface  to  the  Data,  he  add?, 
“ Haec  obfervatio  mihi  viam  aperuit  ad  reftituenda  Euclidis  Porifmata;” 
and  afterwards,  page  268,  when  fpeaking  of  the  ancient  problem  of  the  Ta&ions, 
he  adds,  e<  omnia  foluta  habeo,  et  me  editurum  fpero  propediem  cum  Porismatis 
(e  Eucltdis  reftitutis.’  The  fame  author,  in  hks  commentary  on  the  appendix, 
vol.  ii.  page  264,  (hews  more  particularly  his  mifapprehenfion  of  the  nature  of 
Porifms,  by  fuppofing  them  to  be  the  conftru£lions  of  Euclid’s  data;  and 
then  he  adds,  “ ad  hunc  (fc.  librum  Porifmatum)  non  pauca  colligere 
“ caeperam,  fed  cum  audiviflem  virum  do&iffimum  Robertum  Simsonum, 

rem  perfeciffe,  et  fua  feripta  reliquifle,  ah  incepto  deftiti,  fperans  el  rogans  ut 
<c  tanti  viri  cogitationes  in  publicam  lucem  emittantur.”  Dr.  Simson  had 
got  this  book-  a few  years  before  his  death,  and  was  much  amufed  with  thefe 
obfervations  of  the  author.  It  is  very  furprifing  that  fo  many  refpedlable 
mathematicians  deceived  themfelves  on  the  fubjedl  of  Porifms,  efpecially  thofe 
who  were  apprized  of  the  failure  of  Dr.  Halley,  who  candidly  acknowledges 
it,  hut  who,  of  all  who  attempted  the  inveftigation  of  them  before  Dr.  Simson, 
feemed  to  be,  from  his  talents  and  his  knowledge,  the  moil  likely  to  fucceed. 


* In  this  letter  alfo  is  given  a folution  of  the  problem,  “ To  deferibe  a Conic  Section 
“ which  fhall  pafs  through  two  given  points,  and  touch  three  ftraight  lines  given  in  pofiiion.’’ 
— This  he  ealily  deduces  from  Prop.  12.  b.  v.  (lfl;  ed.)  by  means  of  the  before-mentioned 
Locus,  publilhed  in  the  Phil.  Tranfaftions  for  1723,  p.  330,  without  the  transformations 
employed  in  Prop.  25  and  26  of  Newton’s  Princlp.  lib.  1„ 
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Note  C.  p.  22. 

“ I fubjoin  the  remainder  of  Dr.  Simson’s  letter  to  Dr.  Jukin,  of  which  the 
fir  ft  part  is  in  the  text  at  page  22.  “At  his  (Dr.  Halley’s)  defire  I have 
“ confidered  that  paflage  as  narrowly  as  I could,  and  fhall  be  very  glad  to  have 
“ his  opinion  concerning  the  following  conjedlure?;  fince,  both  with  refpedl 
“ to  the  language  and  the  matter,  I efteem  him  the  moll  Ikilful  judge. 

“ The  firft  thing  to  be  confidered  is,  that  the  figures  Pappus  fpeaks  of  in- 
“ this  Propofition  (for  I fuppofe  a-yjoij.acks 3 or  fome  fueh  word,  ought  to  be  under- 
£<  flood  to  he  joined  with,  vwi/a  &c.)  are  fuch  as  are  made  by  four  ftraight  lines, 
“ either  all  of  them  interfering  one  another,  or  two  of  them,  at  the  moft, 
“ parallels : (the  cafe  of  the  parallelogram,  becaufe  of  its  plainnefs,  being 
“ omitted.)  I mean,  Pappus  fpeaks  of  the  complex  figures  made  by  the 
“ aiftual  interfedtions  of  all  the  lines,  and  not  of  Ample  Trapezia,  whofe  fides, 
“ if  produced,  would  meet  : this  i?  plain  from  his  fuppofing  three  points  of 
“ interfedlion  in  their  fides;  ‘ Si  dentur,  in  earum  una,  puncta  tria.’ 

“ Of  the  three  kinds  of  thefe  figures  he  mentions,  that  which  he  calls 
“ is  eafily,  and  I think  certainly,  determined,  from  fome  places  in 

“ his  Lemmas,  to  be  the  figure  made  by  two  parallel  lines  meeting  two  other8 
“ which  are  not;  fo  that  either  of  thefe  two  figures  A or  B is  the  ira.ga.M'4Mv  .* 

“ The  places  which  verify  this  are  firft  in  Prop,  cxxxvi.  at  the  letter  C in 
“ page  247f  (of  the  edition  at  Ven.  1589,)  Commandine  has  it,  ‘ ita  KIT 
“ ad  HL  hoc  eft  in  lineis  parallelis  GH  ad  HM.’  where  the  Greek  has 
“ tkt’  tan?  It  See.  and  the  figure  GHMLKJ  is  plainly  fuch  as  has  been 

“ defcribed  above.  Again,  in  Prop,  cxxxv.  fob  24S,  there  occurs,  “ ut  FM 
“ ad  DH,  ita  in  lineis  parallelis  FK  ad  KH;’  which  I doubt  not  will  be  in 
“ the  Greek  MSS.  s\  wagaAArAw,  and  the  figure  is  the  fame  as  in  the  laft. 

“ The  fame  way.  of  fpeaking  is  twice  ufed  in  the  firft  demonftration  of  the 
“ firft  Lemma,  fol.  238. § And  all  the  figures  to  which  thefe  two  pafl’ages  refer 
“ are  of  the  other  kind,  (viz.  fig.  B.)  except  one.  And  from  this  it  appears 
“ that  7t af«AAi)Aov  is  promifcuoufly  applied  to  both.. 

* Fig.  A and  B.  f This  fhould  be  fol.  246.  b.  t Fig.  1. 

f It  appears  that  the  MS.  ufed  by  Commandine  had  it  in  this  prop.  (127.) 

See  his  Note  D. 
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“ It  is  alfo  plain,  that  the  pafiage  in  fol.  242,  at  letter  B,  is  not  corrupted, 

c(  as  COMMANDINE  fufpe&SJ  it  IS  xasi  yiif -n  9x.  tt^os  tyiv  Os  sv  'SStxgoiX\7i\u)  which  he 
“ fliould  have  rendered  into  Latin  thus,  ‘ ut  autem  AF  ad  FG,  ita  Ltd  ad 
1 HM,  etenim  in  eadem  ratione  (fc.  cum  utrifique  ill  is  rationibus)  eft  HK  ad 
( HG  A viz.  eft  AF  ad  FG  ut  HK  ad  HG  5»’ AFGHK,” 

‘ and  LH  ad  HM  ut  HK  ad  HG,  LHKGM.’ 

“ Having  determined  the  figure  which  Pappus  calls  the  reft,  viz. 

il  thofe  where  none  of  the  lines  are  parallel,  muft  belong  to  other  two  kinds, 
“J.r/ov  and  ira^vmUv.  The  firfl  of  which  words  ufually  fignifies  supiiius,  re~ 
“ sup:nus , rcslrorsum  vergens,  and  is  applied  by  Aristotle  to  the  recurved 
“ horns  of  Oxen.  Now  all  the  figures  whatfoever  that  can  be  made  by  the 
“ interfering  of  four  ftraight  lines  none  of  which  .are  parallels,  are  with 
<c  refper  to  their  form,  of  one  kind;  and  have  every  one  a reverfed  or  retroflexed 
“ angle,  which  will  agree  very  well  with  the  fignification  of  C-nrws  restrorsum 
ii  vergens.  But,  then,  if  every  one  of  thefe  figures  be  Cvrioi,  what  comes  of 
“ the  remaining  branch  of  the  divifion  Tra^i/ov  ? This  is  a difficulty  cannot  be 
“ taken  away,  if  we  fuppofe  Pappus  to  fpeak  of  the  form  of  thefe  figures 
<£  abfolutely  confidered  ; but  may  be  removed,  if  it  be  found  he  has  regard 
fC  to  the  twofold  manner  in  which  they  are  formed,  by  two  lines  drawn 
“ interfering  two  other  lines,  and  fo  as  to  give  a juft  realon  of  ufing  thefe 
Cl  terms  uVr/ov  and  v refperively. 

<c  I fliall  firft  explain  the  two  ways  after  which  thefe  figures  are  formed,  fo 
((  as  to  give  rife  to  the  names  Pappus  ufes,  and  then  {hew  what  ground  there 
((  is  to  think  he  confidered  them  thus,  and  not  abfolutely  with  refper  to  their 
((  form. 

“ Fig.  2.  Let  two  lines  AB,  AC,  be  drawn,  interfering  two  others  DB,  DC; 
u then  if  the  angles  BAC,  BDC,  made  by  thefe  lines,  lie  one  over  another,  i.  e . 
“vwl/ws;  or  which  is  the  fame  thing,  if  one  of  them,  BDC,  be  the  reverfed 
“ angle  of  the  figure  ; then  fuch  lines  may  be  faid  to  make  the  C^rlcv 

“ Fig.  3.  But  when  the  two  lines  AB,  AC,  are.  drawn  interfering  two 
“ others  DB,  DE,  fo  that  the  two  angles  BAC,  BDE,  made  by  thefe  lines, 
“ do  not  lie  below  one  another,  but  one  of  them  is  upon  one  fide  and  the 
“ other  upon  the  other  hand  of  the  vtttIoc.  ywvtx  AFD,  which  they  form  by  their 
“ two  neareft  fides  AC,  DE,  and  fo  lie  betide  {na^oi  juxta)  the  reverfed  angle, 
“ as  alfo  at  one  another’s  fides ; then  thefe  pairs  of  lines  may  be  faid,  with 
“ refper  to  the  angles  they  make,  to  form  the 
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• e-  And  that  Pappus  had  regard  to  thefe  two  different  ways  in  which  one  pair' 
ie  of  lines  meet  another  pair,  I think  will  appear  plain  enough  by  comparing 
ec  Prop,  cxxxvi.  with  Prop,  exlii.;  in  each  of  which  he  confiders  the  figures  we 
<f  are  now  fpeaking  of,  as  formed  bv  two  lines  interfering  two  others ; and  thefe 
i:  figures-  are  not  only,  abfolutely  confidered,  exactly  the  fame,  but  the  things 
“ demonftrated  are  alfo  the  fame,  viz.  theconverfe  of  Prop,  cxxix. ; nor  is  there - 
S(  any  thing  to  give  oceafion  to  the  fplitting  it  into  two  cafes,  other  than  the 
“ confideration  of  the  different  ways  the  one  pair  of  lines  meets  the  other  pair  ; 
t:  viz.  in  Prop,  cxxxvi.  the  lines  DM,  HE,  meet  the  lines  BAE,  DAG,  oVIAs, 
c‘r  or  fo  as  to  form  the  Jt/I/ov  ct^/ax.  And  in  Prop,  exlii.  the  lines  BD,  DE,  meet 
“ the  lines  AB,  AC,  irctgviSb'us,  or  fo  as  to  form  the  vx^vurio*  ayjnixx  with  refpeCt 

to  their  angle's. 

<c  Some,  perhaps,  may  incline  rather  to  give  nrx^x  the  negative  or  contrary 
“ force,  when  joined  with  v-dlos;  becaufe  the  angles  made  by  the  pairs  of 
“ lines  which  form  the  figure,  are  the  internal  oppofites  of  two  triangles,  of 
“ which  the  reverfed  angle  is  the  common  external.  I {hall  leave  this  to  others 
“ to  determine;  and  fhall  only  fay,  I do  not  remember  nag*  is  ufed  in  this  fenfe 
“ in  any  mathematical  term  ; for  in  Euclid’s  Data  I think  it  is  quite  amifs 
“ to  tranflale  it  contra 

He  adds  a Porifm  without  demonftration,  which  it  is  unneceffary  to  infert, 
and  concludes,  with  an  apology  for  writing  in  hafte, 

“ 1 am,  Sir,  your  much  obliged  and 
“ affectionate  Servant, 

“ Glasgow,  Jan.  10,  172|.  ROBERT  SIMSON.” 


Note  [2  C.]  p.  49. 

On  the  fubjeCt  of  Porifms,  Dr.  Simson  was  certainly  referved;  and  this 
probably  in  part  arofe  from  a natural  defire  of  publifhing  his  difeovery  of 
them  in  a eompleat  form,  without  the  rifk  of  his  being  anticipated,  which 
from  partial  communications  was  not  unreafonably  to  be  apprehended.  Can- 
dour was  a ftriking  point  of  his  own  character;  and  we  may  obferve 
in  his  works  the  precifion  with  which  he  remarks  the  inventions,  the  im» 
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provements,  and  even  the  fmalleft  hints  contributed  by  his  friends  ;*  and 
perhaps  he  felt  fome  diffatisfa&ion  from  not  having  always  met  with  the  fame 
liberality.  Some  inftmces  were  well  known,  and  there  were  reports  of  others; 
but  though  they  may  account  for  his  referve,  it  is  neither  of  importance  to  his 
reputation,  nor  in  any  refpedt  expedient,  to  inveftigate  or  to  record  them  His 
referve  on  the  ftibje£l  of  Porifms  I had  frequent  opportunities  of  remarking, 
though  favoured  with  much  familiar  converfation  with  him  on  mathematical 
fubje&s.  From  Pappus,  and  other  writers,  by  whom  Porifms  were  mentioned, 
and  alfo  from  fome  very  diftant  allufion-s  from  Dr.  Simson,  I certainly  had 
got  a general,  but  as  I afterwards  learnt,  an  imperfect  notion  of  Porifms.  I 
conceived  them  to  be  entirely  geometrical,  and  that  they  were  a clafs  of  Propo- 
fitions  in  which  certain  points  or  lines  were  to  be  found,  which  might  have  a 
general  property  exprefled  in  the  enunciation.  I occafionally  fubmitted  to  Dr. 
Simson  fume  Propofhions  which  I confidered  to  be  of  that  clafs  ; but  without 
admitting  or  denying  them  to  be  Porifms,  with  fome  pieafantry  he  Paid  they 
were  Propofitions.  It  appears  from  his  Posthumous  Works,  p.  459,  that,  with 
his  ufuai  accuracy,  a Ample  Propofition  of  that  kind  (which  I had  ftated  to  him 
as  a problem)  had  been  entered  in  the  fair  MS.  of  the  Porifms  from  which 
ithe  treatife  was  printed. 


Note  D.  p.  52. 

As  every  notice  of  the  Porifms  in  former  times  is  interefting,  I fhall  infert 
•fome  extra&s  from  Proclus  refpe£ling  them,  in  his  Commentary  on  the  firll 
book  of  Euclid’s  Elements.  I quote  from  Hervagius’s  edition,  the  only 
printed  one,  though  very  erroneous,  as  is  obferved  by  Barocius  in  his  tranf- 
lation,  who  fays  it  is  “dilaniatum  potius  quam  impreffum.”  But  as  Barocius 
had  accefs  to  feveral  MSS.  from  which  he  chofe  the  bell  readings,  his  tranflation, 
where  it  differs  from  the  printed  Greek,  is  a better  authority;  I therefore  annex 
the  tranflation,  both  it  and  the  original  being  fcarce. 

The  firft  mention  of  the  Porifms  is  in  page  58  of  Hervagius’s  edition, 
and  in  page  121  of  Barocius,  viz.  in  the  Commentary  on  the  firft  Prop,  of 
the  Elements , where  he  profeffes  to  give  only  a brief  account  of  feveral  mathe- 

* See  Simson's  Conics,  2d  edit,  prsefat.  p.  vi.  apd  Prop.  19,  lib.  5,  at  the  end.  See 
alfo  Loci  Plant,  p.  223. 
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matical  terms,  fuch  as  Lemma,  Porifm,  Cafe,  &c.*  The  notice  of  the  Porifm 
is  as  follows : 


“ Corollarium  vero,  dicitur  quidem 
“ et  de  quibufdam  problematibus  ut 
<(  corollaria,  quae  Euclidi  afcripta 
<e  funt.  Dicitur  autem  proprie  corol- 
“ larium,  cum  ex  iis  quae  demonftrata 
“ funt  quoddam  aliud  theorema  ap- 
“ paruerit,  nobis  minime  proponen- 
“ tibus,  quod  etiam  propterea  corol- 
m « x “ larium  vocarunt,  tanquam  lucrum 

<e  quoddam,  quod  lit  praeter  gignentis 
iC  fcientiam  demonftrationis  propo- 
“ litum.” 

This  very  fhort  defcription  is  unfatisfa&ory,  but  a fubfequent  paflage  (Pro- 
clus,  Hervagii,  p.  80.  Baroc.  p.  173.)  is  more  particular  and  intelligible: 


" To  S £ ZJOgKTfAX  XtytTXI  [ASV  XXI  tOI  ZTgO- 

<s  fiXrifjLXTuy  rivuv  olov*  ret  ’E vxXtlSci  yeygx[A- 
“ (aIvx,  ‘Zsogi'o’/Axlx  Xsyslxi  St  iS/cus  oixv  sx  ruv 
<e  xzzoSsStiy/A tvuv  uWo  rl  rrvvxtpxvv  Oeu^n/AX 
" (An  TZgo9s(A£VUV  V(AUV  0 XXI  StX  Itflo  •730gllT(AX 
<f  KtxhriKXXI  USVJtg  ri  XSgSoS  OV  TVS  ECT/pi* 
“ (Aoyiy.n:  xzjoSti^cuf  rsoiqs^yov." 


“ ”E  ili  TUV  ySCnJfJl.ZTglX.WV  £S"/V  ivOfACLTWV  TO 
<c  zscpi/TfAX.  Taro  tie  an(AXivei  oflrcy.  xx\Sai 
“ yag  Z3o^'kt(ax]x  xai  otrx  Sswgrj/Axlx  avyxx- 
“ Ixxxsvx'^elxi  rcLis  aAAwv  xtsoSsi^stiv  a toy 
“ t£(/.xix  xx'i  xipov  tuv  ^nhsvluiv  vZJxgyovlx, 
“ xxi  oxx  ^vleirxi  (acv  tv^tertus  St  yfv^si 
“ XXI  c 'vis  ysvsxshJi  /aovyis  ovrt  Qtkgixs  a'tjA^f. 
“ 0 r>  (asv  yxp  ruv  iaoaxs\uv  xi  zj^os  Tv,  (Sxasi 
,e  taxi,  Oeugno-xi  oh,  xxi  ovluvSn  ruvzygxypxluv 
“ Sfiv  V)  roidilv)  yvolais.  Tvjy  St  yuvixv  Slyjx 


“ Unum  quid  geometricorum  no- 
te  minum  corollarium  ell: ; hoc  autem 
“ duplex  quidpiam  fignificat;  vocant 
“ enim  corollaria  quaecunque  etiam 
“ theoremata,  una  cum  aliorum  de- 
ee  monllrationibus  probantur,  veluti 
(e  lucra  inexpe&ata  atque  emolu- 
ee  menta  quaerentium  exiftentia:  Et 
c<  quaecunque  quaeruntur  quidem,  in- 
“ ventione  autem  indigent,  et  neque 
“ generationis  folae  caufa  quaeruntur 
(i  neque  fimplicis  contemplationis ; 
“ nam  quod  quidem  ‘ iEquicrurium 
<e  qui  ad  balim  funt  anguli  aequales 
(<  funt,5  contemplari  oportet,  exiften- 
<c  tiumque  rerum  hujuscemodi  cog- 


* “ Age  de  iis  etiam  qua:  hi*  annexa  lunt  breviter  difleramus,  quid  Sumptio  (A *)/*/*«) 

“ Cafus,  quid  Corollarium  (■ ni^Ax ),  quid  Inftantia,  quid  Induttio.” Baroo. 

Verfio,  p.  120. 
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“ Ttfdtiv  r,  Tgiyutot  cruMa-tza-Sat,  •%  dft A«»  r, 
et  9dj9xi,  radix  madix  sciirtaiy  ti'vos  dziaflei. 
“ ra  HoOevlor  x&kAb  to  yjapot  fJcdv  v ovo 
rc  lo9tyicoy  CT'J/jyxtTBuy  fiiyeSu * to  fxtyi^oy  you 
“ xoivot  ivg&v  y ocrx  roidlt  f/Jix^v 

'BSUS  tr>  Zf^O^Xt[/.ttTWV  xdi  9tUgr)(A.z]uV.  oi'k 

" ydg  yt  trreis  iitriii  tt  Taras  rav  fytltifjitvojv 
tf  aAA’  tvgheis,  ovle  9tug!x  -^/Aij.  oet  ydg 
* vzj  ddyty  dyxyeiy,  xai  nqa  dy(j.druy  <gioii- 
,r  traaSat  to  fyhsfxtvot.  r oixvlx  upx  hi  xdi 
ci  oryx  'Bjogi&ij.xlx  ’EvxXellys  ylygapt,  (SifiXlx 
“ zj£ofi?\'oy.dloji*  avAd^xs.  aAAot  zotgi  /xtv  rav 
ft  TOIOVTUV  'BJoqto-iJ.d.Ton  zjxgiioSoj  A tynv.  rd  de 

h rn  ‘roiyHiLni  oropia/xxlx  avyxvxQxlytlxt 
cc  fxtt  Tails  «AA*i»  dz Tooh^ta-iy,  avid  It  wgort- 
cc  yafuJyyis  r vy^avti  fylheats.  bioy  y.di  to  ivy 

“ VJ^oxth.tmd’  See. 


“ mtio  eft.  ( Angulum  autem  bifa- 
“ riam  fecare,’  vel  ‘ triangulum  con- 
“ ftituere/  vel  e redam  lineam  aequa- 
“ lem  abfeindere,  vel  ponere,’  haec 
“ omnia  ut  aliquid  fiat  poftulant. 
“ 1 Dati  vero  circuli  centrum  reperire/ 
“ vel  ‘ duabus  magnitudinibus  com- 
“ menfurabilibus  datis,  maximam  ip- 
“ farum  comraunem  menfuram  in- 
ei  venire,*  vel  quaecunque  id  genus 
“ alia,  quodammodo  inter  proble- 
“ mata  atque  theorematafunt  j neque 
“ enim  quaefitorum  ortus  in  his, 
tc  neque  fola  contemplatio  fed  inventio 
<e  eft.  Opus  eft  fiquidem  quaefitum 
“ in  conlpedu  et  prae  oculis  ponere. 
“ Talia  igitur  funt  quaecunque  etiam 
C(  corolIariaEucLiDEsfcripfit,  quippe 
iC  qui  libros  corollariorum  conftruxit. 
i(  Verum  de  hujuscemodi  quidem  co- 
i(  rollariis  dicerepraetermitlatur.  Quae 
li  autem  inelementari  inftitutione  funt 
<e  corollaria,  fimul  quidem  cum  alio- 
<e  rum  demonftrationibus  apparent, 
IS  ipla  vero  non  praecipue  quaeruntur, 
c*  veluti  id  quod  in  praefentia  propo- 
nitur  viz.  Cor.  15.  1 Elem. 


■f  From  the  fenfe,  this  word  ought  to  be  ‘nogl&f/.xluv,  and  not  wf o0\d/zalat ; for  whatever 
be  the  origin  of  that  clafs  of  Proportions,  there  can  be  no  doubt  of  their  being  always  known 
and  diftinguifhed  by  the  term  'ao^hy.x'ix.  Barocius  accordingly  tranflates  it  in  this  place 
by  « corollariorum molt  probably  from  his  having  found  that  reading  in  a MS.  which  he 
relied  upon.  In  the  MS.  of  Proclus,  in  the  Bodleian  Library,  which  is  efteemed  valuable, 
TVfO/3Ai?/Act]fc/v  is  in  the  text,  but  on  the  margin  •ao^hyndiut  is  written  ih  a character  much 
refembling  the  text.  In  this  fcntence  y probably  is  omitted  after  0*j3A/«. 
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In  this  extract  is  a very  explicit  ftatement  of  the  two  very  different  fpecies  of 
Porisms,  (or  Corollaries,  as  they  are  named  by  Barocius,)  viz.  the  Porifms 
compofed  by  Euclid,  a curious  and  difficult  clafs  of  Propofitions,  requiring 
inveftigation,  as  well  as  conftrudftion  and  demonftration  ; and  the  Iorifnas  or 
corollaries  of  Euclid’s  Elements,  which  refult  from  the  demonftration  of 
other  Propofitions,  and  which  often  prefent  themfelves  unexpeftedly.  ProcluS 
proceeds  to  illuftrate  this  latter  clafs  of  Porifms  by  the  example  of  a corollary 
annexed  to  1 5 Prop.  1 Elem.  the  preceding  extraft  being  part  of  his  commentary 
on  that  Propofition.  He  then  gives  a more  diffufedefcription  of  this  corollary  of 
the  elements,  of  which  a portion  is  annexed. 


(Hervagii.  p.  80. 

t(,'E fiv  bv  to  Tsogic^x  Oiugw/JLX  Sid  ra  aXAa 
rrifjioclos  'o  $sccg7if/.alof 
“ dzjgxyixocrlvlas  avx<pou\io(s.t\iov.  otoi  yag 
“ kxIx  Tvyjw  CT£»<cjito3«v  eoixx^tv  rots  «ro* 

<!  MafMuriY.  a ydg  ’ZSgoitiJ.ims,  ao£  £v) xemrn 
“ dzixi'la.,  o 6i*  aula,  xdt  tcis,  Igfj-dtxe 
<e  €iy. dw x vxi  itxus  01  Scivoi  ra  //.xQui/j-x- 
“ Itxd,  xuld  rttvlviv  dulSis  sScvlo  Tr,v  tzyxvt’fs.iav, 
ce  cveettcrJ/J-tvoi  tois  woXXbis-  xxt  to!  to  £>a<- 
“ yiy.tvoi  * ralotyavoif*  on  ague  rd 

" dy.yQr,  8sS  uugx  xxt  Id  eg/juzix  rSv lx  £f/y 

te  5 t • 9 f ~ *• 

0lX  **ll*0lS  O0X«. 

* Forfan  ojSo^/yoif. 


Baroc.  p.  174.) 

“ Corollarium  eft  theorema  quod 
“ ex  alius  problematis  vel  theorematis 
“ demonftratione  ex  improvifo  emer- 
c git : nam  veluti  cafu  quodam  in 
e:  corollaria  incidere  videmur,  nec 
ee  proponenlibus  enim  nobis,  neque 
“ etiam  quaerentibus  obviam  fefe 
‘c  offerunt.  Unde  haec  quoque  lucris 
ie  affimilavimus:  et  fortafle  mathe- 
<e  maticarum  rerum  periti  hoc  ipfis 
“ impofuere  nomen,  oftendentes  vul- 
a S°>  ftuippe  quod  apparenti  gaudet 
ce  lucro,  quod  utique  vera  Dei  mu- 
“ nera,  veraque  lucra  hsec  funt,  non 
<c  autem  quae  illi  videntur,”  8cc. 


t 

Then  follow  feveral  diftin&ions  of  corollaries,  into  arithmetical  and  geo- 
metrical, into  thofe  ariling  from  theorems  and  tfaofe  from  problems,  with  fome 
others  of  no  particular  importance.  Thefe  extrai&s,  it  muft  be  allowed,  are 
not  exprefled  with  uniform  clearnefs,  but  they  difcriminate  fufficiently  the 
Porifms  of  Euclid  from  the  corollaries  of  the  Elements;  and  they  correft. 
pond  with  the  more  general  expreffions  of  Pappus  on  this  fubjeft,  which 
Proclus  in  these  palfages  plainly  bad  m view.  For  illuflrating  the 

N 2 


92 


NOTES. 


the  diftin&ion,  he  premifes  that  the  5th  Prop.  1 Elem.  is  a theorem,  and  re- 
quires demonftration:  alfo,  that  the  lft,  3d,  and  9th  Propofitions  are  problems, 
each  requiring  fomething  to  be  done  or  conftru&ed ; he  then  adds,  that 
to  find  the  centre  of  a given  circle,  (I.  3.  Elcm.)  or  to  find  the  greateft 
common  meafure  of  two  magnitudes,  (2.7.  Elem.)  or  fuch  like  things,  are 
in  fome  fort  of  an  intermediate  charafter  between  problems  and  theorems. 
For  the  conftru&ion  of  thcfe  things  fought  is  not  given  in  the  enunciation, 
but  invention  is  requifite  for  finding  that  conftru&ion,  and  alfo  for  difcovering 
the  demonftration  ; for  it  is  neceflary  to  exhibit  to  the  eye  the  conftru&ion 
of  the  things  fought.  Such,  fays  he,  is  the  nature  of  the  fecond  kind  of 
Porifms,  of  which  Euclid  compofed  books.*  Of  thefe  obfervations,  not 
altogether  clear,  I have  given,  in  a fort  of  paraphrafe,  the  meaning  as  I under- 
stand it  to  be.  It  is  plain  he  was  acquainted  with  the  obfervation  of  Pappus, 
that  Porifms  are  of  a middle  nature  between  problems  and  'theorems,  though 
fome  doubt  may  be  entertained,  whether  the  examples  which  he  quotes  be 
properly  ftated  as  Porifms,  as  was  obferved  in  a former  note  p.  47.  It  may 
be  remarked  here,  that  Proclus,  in  referring  to  the  2d.  7th  Elem.  as  a 
Porifm,  fuppofes  that  there  may  be  arithmetical  Porifms  as  well  as  geo- 
metrical, and  this  Propofition  is  altogether  unconnected  with  Loci,  or  even 
with  geometrical  pofition  of  any  kind. 

I may  obferve  further  in  this  place,  that  Loci,  which  by  PAPrus  arc 
reckoned  a clafs  of  Porifms,  have  alfo  fomewhat  of  the  intermediate 
character  between  problems  and  theorems;  though  they  are  generally  reckoned 
to  belong  to  the  latter  clafs.  In  the  Locus  the  conftru&ion  muft  be  inveftigated, 
as  in  the  Porism ; and  every  Locus  is  eafily  convertible  into  a Porifm. 

The  etymology  of  the  Porifm,  or  corollary  of  the  Elements,  from  fignifying 

gain,  may  be  right  ; and  the  other  meaning  of  the  Greek  term  wo^a,  implying 
mveftigation,  may  be  the  ground  of  its  being  applied  to  the  Porifms  of  Euclid. 
In  the  firft  fenfe  it  is  the  common  corollary,  which  is  an  acquifition  (or  gain) 
from  another  Propofition,  from  the  demonftration  of  which  it  refults  often  unex- 
pectedly n o'g«7/w.a  alfo,  from  the  other  fignification  of  the  word,  properly  denotes 

* See  Note,  p.  90. 

f Corollarium,  affumed  by  Barocius  as  the  proper  tranflation  of  wof/07/.a,  may  exprefs 
the  firft  meaning  of  it,  but  has  no  connection  with  the  other. 
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any  thing  to  be  inveftigated,  which  correfponds  with  the  character  of  the  Porifms 
of  Euclid.*  And  thus,  without  any  connection  between  thefe  two  claftes  of 
Propofitions,  they  may  incidentally,  from  the  two  unconne&ed  meanings  of  a 
Greek  word,  have  obtained  the  fame  name. 

It  is  neceffkry,  however,  to  remark,  that  the  firft  extraft  from  Proclus-, 
(p.  58,  Hervag.)  containing  the  very  Ihort  defcription  of  Porifms,  does  not,  as 
it  Hands,  accurately  correfpond  with  the  detailed  and  more  intelligible  defcription 
in  the  fecond.  If  the  word  in  the  former  palfagebethe  true  reading, 

it  might  thence  certainly  be  urged,  that  Porifms  have  a reference  to  problems; 
and  an  argument  might  be  derived  in  favour  of  the  opinion,  that  the  ancient 
notion  of  Porifms  was  fimilar  to  that  propofed  by  Mr.  Playfair.  But  this 
preliminary  defcription  of  Porifms  by  Proclus  is  furely  too  fhort  and  general 
to  be  the  foundation  of  any  fuch  inference,  without  other  more  precife  autho- 
rities ; and  the  fubfequent  paflage,  which  is  much  more  particular  and  intel- 
ligible, contains  no  fuch  reference  to  problems.  Befides,  it  is  well  known, 
that  the  only  printed  edition  of  Proclus  is  very  erroneous.d  If  it.  may 
be  fuppofed  that  is  printed  for  as  it  moft  certainly 

is  in  another  place  in  the  fecond  extract,  the  two  paffages  will  be  more 
confident;  and  though  the  expreffion  in  the  firft  be  Ihort  and  inexplicit,  it 

* Notwithftanding  thefe  notices  of  Euclid’s  Porifm3,  Proclus  does  not  fpeuk  of  their 
euriofity  and  importance  in  the  manner  that  Pappus  does.  And  it  is  fomewhat  remarkable, 
that  when  Proclus  gives  a catalogue  of  the  works  of  Euclid,  (p.  20,  Hervag.  edit.)  he 
makes  no  mention  whatever  of  his  Porifms.  Dr.  Simson,  mod  probably,  had  confidered 
thefe  paffages  in  his  firft  enquiries  on  this  fubjedt ; but  as  they  could  not  give  the  fmalleft  aid 
towards  his  difcovcry  of  the  true  nature  of  Porifms,  he  does  not  feem  afterwards  to  have 
attended  to  the  remarks  of  Proclus,  as  there  is  no  allufion  to  them  among  his  papers. 

f Barocius,  in  the  dedication  of  his  tranflntion  of  Proclus,  fays, <e  quamvis  nefcius  non 
“ effejnquod  impreffi  fuerant  Basilia;  quatuor  Procli  Diadochi  libri  commentariorum  in 
“ primum  Elementorum  Euclidis  ; quos  adeo  laceros  et  corruptos  vidi,  ut  nihil  boni  ex  iis 
“ elicere  potuerim  : editi  namque  erant  perinde  ac  fi  editi  nunquam  fuiffent.”  Afterwards, 
having  mentioned  the  different  MSS.  to  which  he  had  accefs,  he  adds,  “ ubi  ex  iis  omnibus 
* exemplaribus  quoad  fieri  potuit  unum  integrum  feci  quod  poftremo  e Grseca  lingua  In 
“ Latinam  converti,  & c.” Proclus  Barocii,  Patav.  1569. 

J I muft  obferve,  that  in  the  tranflation  by  Barocius,  which,  though  it  includes  many 
corrections  of  the  printed  Greek,  yet  contains  many  errors  , the  MS.  which  he  relied  on 
muft  have  had  in  this  place,  as  in  the  edition  by  Hervagius. 
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feeing  only  an  itttfodii&ory  notice  of  Porifms,  yet  it  may  be  underftood.  I 
Conceive,  therefore,  that  in  both  extrafts  his  obje&  is  the  fame,  viz.  to  diftin- 
guilh  the  Porifms  compofed  by  Euclid  from  the  Porifm  which  is  the  common 
corollary ; and  he  does  it  on  the  fame  principle,  though  more  briefly  in  the 
firft  than  in  the  fecond  : and  if  be  affumed  as  the  true  reading  in  the 

firft:  pafl'age,  it  may  be  freely  tranflated  thus : “ The  term  Porifm  is  applied  to 
“ that  elafs  of  Propofitions  of  which  are  the  Porifms  compofed  by  Euclid; 
£‘  but  more  properly  the  term  Porifm  is  applied  to  Propofitions  not  propofed  by 
£t  Us,  but  afifing  from  the  demonftration  of  other  Propofitions;  and  being  thus 
an  Unexpe&ed  aequifition-  they  obtained  that  name.” 

It  may  be  further  obferved,  that  in  the  Commentary  of  PnocUus  on  the  1ft, 
1.  Elem.  there  are  Various  diftinetioUs  of  problems  ftated;  one  of  which,  viz. 
the  tfAcr'ixfyv  and  the  e’xaei«tes-  may  here  be  properly  mentioned.  By  the  former 
term  (exceeding)  is  meant  any  problem  which  has  more  conditions  or  data  than 
are  neceffary  to  the  folution.  As  for  inftance,  if  it  be  propofed  to  defcribe  an 
equilateral  triangle,  of  which  each  of  the  angles  fliall  be  two  thirds  of  a right 
angle-.  This  laft  condition  is  implied  in  the  former,  and  is  therefore  fuperfluous. 
And  if  an  unneceffary  condition  be  added,  the  probability  is  that  it  will  be 
inconfiftent  With  the  others,  and  render  the  problem  fo  ftated  impoflible.  The 
other  term  (deficient)  expreffes  the  want  of  a neceffary  condition,  by  which  the 
problem  becomes,  according  to  modern  language,  indeterminate.*  ’e*x«W  oe 

* In  Pappus  and  Proclus  the  term  uhogvrdi,  commonly  tranflated  inJeterminaturn , or 
indeterminate,  is  applied  to  problems  which  do  not  require  or  admit  of  any  determination, 
a meaning  altogether  different  from  the  modern  ufe  of  the  word  : xofsos  is  indeed  ufed  by 
Proclus  in  die  modern  fenfe  of  indeterminate.  The  following  fentence  may  be  quoted, 
Hervagius,  p.  61,  and  Bargc.  127,  at  the  clofe  of  the  commentary  on  the  firft  pro- 
pofition  of  the  Elements:  “ <pxn,)v  ow  in  ralwv  oh  ra  xvglus  \tyo^syx  wfojSx^cAe,  frijttlxi 
f(  Tr,v  ceogiflxv  0iz(pEvy£iy i xcu  smxt  Tuv^  xzJEi^x^tHs  yiyvoptyov  • Xsyslxi  OE  o\us  ytxaiivx  z?gom 

« Six  rw  Ofxuwfx/xy  t«  ^o|3\'n[^x'loi.,'  See.  “ Ex  his  itaque  manifeftum  eft,  quod  ea 

“ quse  proprie  problemata  appellantur,  mdeterminationem  effugere  debent,  et  non  efle  ex 
“ eorum  numero  quse  infinitis  modis  fiunt.  Problemata  tamen  et  ilia  dicunturper  problematic 
44  sequivocationem,  &c.”  Baroc. 

In  this  paflage  it  is  intimated  that  indeterminate  Propofitions  are  alfo  called  problems , from 
a double  meaning  of  the  word  ; and  among  fuch  problems  Loci  muft  of  courfe  have  a place, 
and  therefore  Porifms  alfo ; but  it  is  not  eafy  to  reconcile  the  different  obfervations  of  Proclus 
on  this  fubjedb 
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sV/  'nqofjXytJ.u.,  to  -et foo-Wxwr  a,XX-/is  Seo'^evow  live  sk  Iris  uogictsct,  us  1u%iv  nai  ofov 

#Xd”-+  Hervag.  edit.  p.  61. 

If  any  fuch  notion  had  exifted  in  the  times  of  Pappus  or  Proclus,  as  the 
ingenious  definition  of  Mr.  Playfair  involves,  we  might  have  expelled  fome 
reference  or  allufion  to  it  in  a difcuflion  like  this  concerning  problems.  Proclus. 
in  the  prefent  ftate  of  the  text,  even  with  all  the  fkill  of  Bakocius,  is  not 
always  intelligible,  nor  confiftent  in  his  different  obfervations  on  the  fame  fubjeft. 
See  his  comment  on  the  lit  Prop.  Eucl.  ; alfo  on  the  22d  Prop,  compared 
with  his  comment  on  the  corollary  to  the  15th  Prop. 


Note  E.  p.  57, 

The  117th  Prop,  of  the  feventh  book  of  Pappus  has  become  remarkable,, 
from  the  confideration  which  has  been  given  to  it  by  many  diftinguilhed 
mathematicians  of  modern  times,  more  than  from  any  particular  excellence 
belonging  to  it,  as  it  Hands  in  that  author.  In  1742,  an  extenfion  of  it  was 
propofed  by  M.  Cramer  of  Geneva  to  M.  De  Castillon,  viz.  by  fuppofing 
the  three  points  not  to  be  in  a ftraight  line,  as  is  alfumed  in  the  Propofition 
of  Pappus;  and  then  the  problem  was  thus  exprelfed,  “a  circle  and  three 
te  points  being  given  in  pofition,  to  infcribe  a triangle  in  the  circle  of  which 
“ the  three  fides  lhall  refpe&ively  pafs  through  the  three  given  points.”  It 
was  not  however  till  1776,  that  Castillon  publilhed  a folution,  in  the 
Berlin  Memoirs  of  that  year.  The  folution  is  geometrical,  and  diftinguilhed 
into  many  cafes.  In  the  fame  volume  is  an  algebraical  folution  by  La  Grange, 
by  means  of  fome  trigonometrical  formulas.  In  the  Petersburgh  Acts  for  17S<0,. 
are  foiutions  of  the  fame  problem  by  Melfrs.  Eccer,  Lexel,  and  Fuss. 
In  the  Memoric  di  Mathematica  e Fisica  della  Society  I tali  ana,  tom.  iy. 
Verona,  1788,  are  two  memoirs  refpe&ing  this  problem.*  The  firft  is  by  Gior.- 

1'  Hugo  de  Omerique,  in  the  fourth  book  of  liie  Avalyfis  Geometrical  leems  to  have 
had  fome  of  the  diftindions  of  Proclus  in  view.  The  Dcjicuns  Problema  of  the  latter  is 
called  diminutum  by  the  former,  who  gives  fome  examples  of  fuch  problems,  in  which  the 
folution  turns  out  to  be  a Locus. 

* Tire  following  lolutions  and  extensions  of  this  problem  were  pointed  out  to  me  by 
Mr.  Playfair- 
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dano  d i Ottajano,  ia  which  is  a {ketch  of  the  hiftory  of  the  problem; 
and  though  his  folutions  are  geometrical,  yet  he  appears  to  have  had  but  an 
imperfect  notion  of  the  ancient  geometrical  analyfis.  He  refolves  the  problem 
before  mentioned,  adding  a variation  of  it,  viz.  that  the  three  lines  from  the 
angular  points  of  the  infcribed  triangle  to  the  three  given  points  may  make 
angles  with  the  tides  of  the  triangle  equal  to  given  angles  ; and  concludes  with  an 
important  extenfion  to  the  cafe  of  a polygon,  of  any  number  of  tides,  which 
he  infcribesin  a given  circle,  fo  that  the  tides  refpe£tively  tliall  pafs  through  the 
fame  number  of  given  points.  The  other  memoir  in  the  fame  volume  is  by 
Signor  Gian.  Francesco  Malfatti,  and  contains  a good  folution  of  the 
very  general  problem  laft  mentioned;  from  reducing  the  cafe  of  polygons  to  that 
of  the  triangle,  by  the  ufe  of  two  very  eafy  theorems.  I fhould  have  added  to  the 
account  of  the  firft  memoir,  that  the  author  acknowledges  his  inability  to  refolve 
the  problem  algebraically,  and  exprefles  a with  that  fome  mathematician  would 
attempt  a folution  purely  analytical.  Hence  alfo  this  problem  may  be  confidered 
as  an  example  of  what  Dr.  Sim  son  obferves,  that  many  geometrical  problems 
are  refolved  more  eafily  by  the  ancient  analyfis  than  by  the  modern. 

In  the  Berlin  Memoirs  for  1796,  is  a memoir  by  Lhdilier,  containing  an 
algebraical  folution  of  the  moll  general  cafe  of  the  polygon.  He  premifes  two 
trigonometrical  theorems,  one  of  which  is  the  balls  of  La  Grange’s  folution  of 
the  cafe  of  the  triangle,  and  by  means  of  them  proceeds  fuccefhvely  from  the 
Ample  to  the  more  complex  cafes  of  polygons;  and  in  all  the  cafes  deduces  a 
quadratic  equation,  from  the  folution  of  which  the  problem  is  refolved.  The 
exprefiious  of  courfe  become  very  complex ; and  a geometrical  conftru£lion 
derived  from  them  would  be  not  lefs  fo.  Lhuilier  extends  the  problem  alfo 
to  Conic  Sections,  and  adds  a fimilar  one  refpe&ing  the  fphere. 

I {hall  fubjoin  Dr.  Sim  son’s  folution  of  the  cafe,  when  the  three  points  are 
not  in  a ftraight  line;  dated  Auguft  30,  1731,  many  years  before  this  problem 
acquired  celebrity  from  having  employed  the  {kill  of  fo  many  eminent  mathe- 
maticians. The  Doctor  wrote  all  his  mathematical  notes  in  Latin,  and  I give 
this  Propofition  in  his  own  words.* 

\ 

f In  this  and  fome  other  Propofitions  of  Dr.  Simson’s  copied  into  thefe  notes,  the  Data 
are  quoted  as  numbered  in  the  old  edition.  I may  remark  alfo,  that  there  are  fome  differ- 
ences in  the  phrafeology  of  Dr.  Simson’s  early  writings  from  what  he  ufed  in  more  advanced 
life,  but  they  are  not  important. 
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(4f  Eft  Prop.  117,  lib.  vii.  generalior  fada.”)  Fig.  4. 

4‘  Datis  tribus  pun6lis  Ay  B,  C,  et  circulo  DEF  positione  dato, 

(l  a duobis  ex  punftis  A,  B,  infle6tere  ad  circumferentiam  AE,  EB 
“ occurrentes  circulo  in  D,  G,  quas  faciant  DGC,  redtam  lineam.” 

e(  Fadum  pula  ; et  ducatur  DF  parallela  ipfi  AB  jundae,  occurrens  circulo 
s<  in  F,  etjuncla  FG  occurrat  AB  in  H.  Quoniam  igitur  propter  parallelas 
<e  eft  angulus  BHF  aequalis  angulo  DFG,  hoc  eft,  propter  circulum,  angulo 
“ DEG,  erunt  triangula  AEB,  BHG  aequiangula,  et  igitur  rectangulum  ABH 
u aequale  erit  dato  rectangulo  (92  Dat.)  EBG,  et  datur  AB,  quare  et  BH  et 
e<  pundum  H,  et  igitur  junda  HC  pofitione  dabitur;  occurrat  haec  ipfi  DF 
xe  in  K,  et  erit  angulus  DKH  aequalis  dato  angulo  BHK  ; quare  eo  deventum 
“ eft,  uta  duobus  pundis  datis  C,  H,  infledantur  ad  circumferentiam  CG  GH, 

■“  ita  ut  DF  datum  faciat  angulum  DKH  cum  ipfa  HC  ; puta  fadum,  et 
ee  ducatur  DL  parallela  ipfi  CH,  et  junda  LF  occurrat  CH  in  M,  ergo  dabitur 
ie  pundum  M,  ut  prius  oftenfum  de  pundo  H;  [fc.  quoniam  angulus  CMF 
si  aequalis  eft  angulo  FLD,  hoc  eft  angulo  FGC,  igitur  aequales  funt  anguli 
44  HMF  HGC,  et  triangula  HMF,  HGC,  fimilia,  quare  et  CHM  rectangulum 
44  dato  FHG  eft  aequale,  et  datur  GH,  ergo  et  MH  et  pundum  M,J  et  propter 
44  datum  angulum  DKH  dabitur  angulus  KDL,  et  igitur  reda  LF  magnitudine 
44  dabitur  [88  Dat.[  quoniam  igitur  a dato  puncto  M ad  circulum  pofitione 
44  datum  duda  eft  MFL,  faciens  FL  quae  circulo  intercepitur  datam,  dabitur 
“ ML  pofitione,  et  igitur  LD  et  AD,  et  BE.  Q.  E.  I. 

44  Compofitio. 

“ Fiat  redangulum  ABH  aequale  rectangulo  contento  fegmentis  cujufvis 
- 44  redae  quae  a pundo  B ad  circulum  producitur,  et  jungatur  HC,  fiat  vero 
44  redangutum  CHM  aequale  redangulo  contento  fegmentis  cujufvis  reds 
44  quae  a pundo  H ad  circulum  producitur,  et  a pundo  M ducatur  MFL  qus 
44  abfcindat  fegmentumLEDF  capiens  angulum  angulo  CHBaequalem,jundaque 
44  HF  occurrat  circumferentis  in  G,  junda  vero  BG  eidem  occurrat  in  E,  et  ' 
“junda  AEeidem  occurrat  in D.  EruntpundaD,  G,  C,  inreda  linea.  Jungatur 
“DF,  et  connectentur  DL,  DG,  CG:  et  quoniam  redangulum  ABH  aequale 
44  eft  ex  conftrudione,  rectangulo  EBG,  erit  angulus  BHG  aequalis  angulo 
44  E hoc  eft  angulo  DFG,  igitur  parallels  funt  AB,  DF,  ergo  angulus  DKH 
, , o •„ 
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(i  aequalis  eft  ipfi  RHK,  hoc  eft  ex  conftructione  angulo  LDF  quare  parallel* 
iC  funt  DL.  HK ; et  propter  redtangulum  CHM  aequale  redtangulo  FHG  in 
“ circulo  funt  pundta  C,M,G,F;  ergo  angulus  CGF  aequalis  eft  [angulo 
“ CMF,  hoc  eft]  ipfi  DLF,  et  propter  circulum  anguli  DLF  et  DGF 
“ fimul  aequales  funt  duobus  rectis,  ergo  anguli  CGF,  DGF,  fimul  aequales  funt 
lf  duobus  redlis,  et  igitur  redta  eft  linea  DGC.  Q.  E.  D.”— ' <l  Tranfcriptum 
<£  Aug.  30,  1731.” 

It  may  alfo  be  mentioned  that  Dr.  Simson  at  the  fame  time  gave  two 
variations  of  the  problem,  viz.  the  fame  things  being  given  to  make  the  line 
DG  parallel  to  a given  ftraight  line;  and  alfo  the  fame  things  being  fuppofed, 
to  infledt  AEB,  To  that  the  line  DG  may  make  an  angle  with  the  line  drawn 
from  D to  the  third  given  point,  equal  to  a given  angle. 


Note  F.  p.  58.  > 

. ) 

The  cafe  of  inclinations  refpedling  the  Rhombus  has  always  been  confidered 
as  an  elegant  geometrical  Problem,  and  it  attracted  Dr.  Simson’s  attention 
, in  his  early  ftudy  of  Pappus.  Eis  amendment  of  the  figure  of  a Lemma 
in  Commandine’s  Pappus,  (Prop.  70.  lib.  vii.  Pappi,)  which  no  doubt 
was  itfed  by  Apollonius  in  the  folution  of  this  problem,  and  the  Doftor’s 
correfponding  folution  of  it,  are  dated  • Feb.  20,  1723.  The  following 

tranfcript  was  taken  from  a later  copy  without  date,  but  is  fubftantially  the 
fame  with  the  original  paper,  with  fome  flight  amendments. 

It  is  proper,’ however,  to  mention,  that  the  Problem  of  the  trifedtion  of  an  arch 
of  a circle  is  treated  of  in  the  iv.  b.  of  Pappus  ; and  in  Prop.  31ft  it  is  pio- 
pofed  to  be  done  by  an  inclination  which  is  a folid  Problem,  there  refolved 
by  an  hyperbola.  The  cafe  of  inclinations  employed  is  that  of  a redlangular 
parallelogram,  though  the  folution  be  the  fame  in  any  other  parallelogram.  Of 
•courfe,  a Rhombus  being  a parallelogram,  it  is  alfo  comprehended  in  the 
general  folution.  But  this  cafe  of  the  Rhombus  is  a Problem  in  the  treaiife 
by  Apollonius  De  Jnclinationlbusy  and  is  plane.  Dr.  Simson, 

however,  in  his  notes  on  this  Prop,  of  Pappus  {hews,  that  when  the  Hyperbola 
•is  employed  in  the  cafe  of  the  Rhombus,  the.  requifite  circle  is  deferibed 
about  the  vertex  of  the  Hyperbola,  and  then  the  interfedlions  of  (he  Hyperbola 
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and  circle  may  be  determined  by  plane  geometry,  and  without  the  defcription 
of  the  Hyperbola.  Thus  the  Problem  of  the  Rhombus,  though  a cafe  of  a 
folid  Problem,  as  often  happens,  becomes  plar.e;  and  is  refolved  in  this  manner 
by  Dr.  Simson.  But  the  following  folution  of  the  Doctor's  is  belter,  being 
no  doubt  the  Apollonian,  as  the  lemma,  Prop.  70.  vii.  Pappi,  is  employed’. 

“ Prop,  dc  Rliombo  cui  inservit  Prop:  70.  lib.  vii.  Pappi. ,T 

[“  Schemate  hujus  fc.  Prop.  70,  emendato  ut  in  Fig  6.”] 

cc  Rhombo  existente,  ABCD,  et  produ&a  AC  ad  E,  facere  EF 
“ datam,  et  quae  ad  pun&um  B vergat.  Fig.  5.” 

“ Fa£tum  puta  et  produ&a  BC  ad  G,  angulo  FCG  aequalis  fiat  BFG,  et 
*c  GE  jungatur.  Ergo  angulus  GFE,  aequalis  eft  ipfi  [FCB  hoc  eft,  ipfi  BCA 
“ feu]  GCE.  Sunt  igitur  F,  C,  G,  E,  in  circulo ; quare  angulus  FGE, 
c<  aequalis  eft  [ipfi  FCE  vel  ei  quae  ipfi  deinceps  eft,  hoc  eftj  angulo  CDB: 
“ et  in  triangulis  FGE,  BDC,  oftenfus  eft  GFE  aequalis  angulo  DCB 
“ aequiangula  propterea  funt  triangula.  Ergo  ut  BC  ad  BD,  ita  EF  ad 
“ EG,  et  data  ex  hypothefi  eft  FE,  quare  data  eft  EG,  five  ipfi  aequalis 
“ FG.  Eft  autem  propter  aequiangula  triangula  BGF,  FGC,  BG  ad  GF 
“ ut  GF  ad  GC ; igitur  re&angulum  BGC  eequale  eft  quadrato  ex  GF : 
“ datum  proinde  eft  BGC  re&angulum,  et  data  eft  BG  ergo  [84  Dat.] 
“ dabitur  CG,  et  punftum  G propterea  datum  erit ; et  data  eft  GF  magni- 
“ tudine,  et  CD  pofitione  ergo  (31  Dat.)  pofitione  data  eft  GF  el  punctual 
“ F,  fed  et  punftum  B,  ergo  re£ta  BFE  pofitione  data  eft. 

“ Componetur  ita:  Sit  BH  data  re£ta,  et  ut  BC  ad  BD,  ita  fiat  BH  ad 
“ quartam  BK : ad  datua  vero  redtain  BC  applicetur  re&angulum  BGC 
ce  aequale  quadrato  ex  BK,  excedens  quadrato  ; factaque  GL  ipfi  BK 
“ aequali,  centro  G intervallo  GL  defcribatur  circulus  qui  re&is  AC,  CD 
“ occurrat  in  E,  F,  pun&is : Erit  juncta  EF  aequalis  datae  BH  vergetque  ad 
((  pun£tum  B. 

“ Jungantur  enim  GE  et  G F;  et  quoniam  GL  media  eft  proportionalis 
“ inter  BG,  GC,  erunt  puncta  E,  F,  B,  in  re&a  linea  per  Prop.  70.  lib.  vii. 
“ Pappi.  Et  quoniam  eft  BG  ad  GLfeu  GF  ut  GF  ad  GC,  aequiangula  erunt 
“ triangula  BGF,  FGC;  quare  angulus  BFG  aequalis  eft  ipfi  FCG,  et  angulus 
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ee  GFE  ipfi  [FCB  hoc  eft,  ipfi  BCA  feu]  GCE.  Ergo  in  circulo  funt  pundta  Fy 
“ C,  G,  E,  angulufque  FGE  aequalis  erit  [ipfi  FCE  vel  ei  qui  ipfi  deinceps  eft 
hoc  eftl  angulo  CDB  : aequiaugula  igitur  funt  CBD,  EFG  triangula,  et  ut 
“ CB  ad  BD,  hoc  eft  ut  BH  ad  BK,  ita  erit  EF  ad  EG  vel  FG;  aequalis  autem 
“ eft  BK  ipfi  FG  feu  GL,  ergo  aequalis  eft  BH  ipfi  EF.  Q.  E D. 

“ Potuiflet  compofitio  aeque  ac  analyfis  fadta  fuifle  fine  Patpi  Lem- 
<c  mate,  fc.  jungendo  BF  et  producendo  earn  ad  AC,  in  E;  ita  enim  non  opus 
cc  fuiflet  Lemmale  ad  oftendendum  pundta  E,  F,  B,  in  redta  linea  effe.  Haec 
“ autem  compofitio  ftridte  loquendo  refpondiffet  problemati  quo  requiritur  a 
<c  puncto  B ducere  redlam  BFE,  et  facere  EF  datam  ; et  non  huic  quo  re- 
“ quiritur  producere  AC  ad  E,  et  facere  EF  datam  quae  ad  pundtum  B vergit; 
“ hoc  eft  in  angulo  exteriore  Rhombi  ECF,  feu  interiore  ACF,  aptare  redlam 
“ EF  magnitudine  datam  quae  vergat  ad  pundtum  B ; et  ut  compofitio  huic 
<c  enunciationi  ad  amufiim  refpondeat  videtur  Lemma  Pappi  utile,  et  non 
“ aliam  ob  caufam.  R.  S.” 

“ In  cafu  anguli  interioris  Rhombi,  addatur  determinatio  ope.  Prop.  73,  74, 
“ lib.  vii.  Pappi,  et  fiant  figurae  refpondentes  pro  cafu,  [Prop.  70.  Pappi^ 
<f  et  inde  in  problemate]  quando  ponenda  EF  in  angulo  interiore  ACD,  et 
“ etiam  per  B pundlum  ; [vel  ad  B vergens.j 

“ Lemma  in  linea  ultima,  fol.  205,  a.  Pappi,  (Command.  1589)  assump- 
“ turn  ab  eo,  eft  ut  sequitur.  Vid.  fig.  Prop.  70.  ‘ Si  a pun&o  C in  diametro 

‘ DF  ducantur  ad  circumferentiam  re£lae  CL  CK,  quae  faciant  cum  diametro 
‘ aequales  angulos  LCF,  KCF,  erunt  dudlae  inter  fe  aequales  cujus  demon- 
“ ftratio  facilis  eft.  Vide  fig.  6.  [Schema  emendatum,  Prop.  70.  lib.  vii.  Pappi.”] 


Note  G.  p.  6C2. 

As  Dr.  Simson  had  at  one  time  intended  to  compofe  a treatife  on  Loci 
ad  superjiciem , it  may  be  fatisfadlory  to  fome  readers  to  fee  his  preface,  in 
which  he  exprefiee  this  intention  ; and  this,  with  fome  excerpts  from  the 
remaining  fragments  on  this  fubjedt,  may  give  a general  notion  of  the  Do&or’s 
views  of  this  fubjeft. 

<c  De  Locis  ad  superjiciem , quae  ab  Euclide  aliifve  geometris  antiquis 
r‘  tradita  fuere,  injuria  temporis  deperdita  funt,  exceptis  paucis  iis  quae  apud 
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« Pappum  habentur.  Recentiores*  autem  nihil  de  Locis  hifce  cognofcere 
<c  videntur,  exceptis  Locis  quae  funt  ad  fuperficiem  rotatione  alicujus  ex  fec- 
“ tionibus  conicis  circa  diametros  Vel  alias  re&as  genitam,  cum  tamen 
“ magnus  lit  numerus  aliorum  qui  hoc  modo  minime  formari  poflimt.  Operas 
“ ioitur  pretium  fa&urum  ab  eruditis  videri  fpero,  li  viam  qua  Loci  hi  invefti- 
“ gari  poflunt  exemplis  quibufdam  patefaciam,  quibus  rite  intelle&is,  non 

difficile  erit  ei  qui  doftrina  Locorum  solidorum  probe  inftru&us  fuerit, 
“ Locos  ad  quamvis  fuperficiem,  quae  quovis  modo  ex  fe&ionibus  conici3 
£{  vario  litu  difpolitis  oriri  poteft,  inveftigare  et  defcribere. 

« Hi  autem  omnes  [phrafi  algebraica]  fequente  aequatione  continentur,  viz. 

«c  xx+%-xy  + ax-\-by-\-—yy  + ?Tyz  + —xz+gz-)rYzz—  Dato. 

b c « e k 

“ Signis  utcunque  mutatis.”' 

The  firft  example,  as  was  obferved  in  the  Memoir,  is  unfinifhed.  The 
Doctor  had  proceeded  fo  far  as  to  afcertain  the  common  fe&ions  of  the  fuper- 
ficies  required  with  feveral  planes ; fome  others  were  propofed,  but  not 
inveftigated,  and  there  is  no  trace  of  his  having  refumed  the  inquiry.  The 
portion  of  this  example  which  is  written  becomes  not  a little  complex,  re- 
quiring alfo  fubfidiary  Propofitions;  and  therefore  the  enunciation  only  of  the 
Locus  is  here  ftated ; which  may  be  referred  to  the  diagram  of  the  fubfequent 
Propolition.  [Fig.  8.] 

“ Data  sint  in  piano  quovis,  puta  in  piano  chartse  in  quo 
“ schema  est,  duo  pundla  A,  B,  et  jundta  BA,  in  ea  sumatur 
“ quodvis  pun  fit  um  D,  et  ipsi  AD  ad  redtos  angulos,  ducatur  in 
“ eodem  piano  redta  DE,  et  a termino  ejus  E ad  planum  erigatur 
<e  ad  redtos  angulos  EF,  sitque  redtangulum  BDA  simul  cum 
“ redtangulo  DEF,  et  quadrato  quod  fit  ex  EF  aequale  spatio  dato, 
“ puta  (simplicitatis  gratia)  quadrato  ex  ipsa  AB  : quaeritur 

“ superficies  in  qua  omnia  pundla  F versantur.” 

To  this  no  equation  is  annexed. 

* “ N.  B.  fcripta  fuerunt  hxc  priusquam  librum,  D.  N.  des  Courbes  a double  Conrburt 
“ uidiflem,  itaque  mutanda  eft  hate  introdudlio.” 


ioi  notes' 

The  following  is  a fhort  example  of  a Locus  ad  superjiciem,  found  among 
feveral  unfiniflied  {ketches  of  fiich  Propofitions  which  were  mentioned  in 
the  Memoir.  It  is  given  as  it  (lands  in  the  Doflor’s  own  words. 

11  Locus  ad  Superjiciem.  xx -Y-~ [Fig.  8.] 

“ Data  positione  re&a  linea  AB,  punftoque  in  ipsa  A,  in 
fC  dato  positione  piano  ABC;  si  a punfto  D in  recta  AB  ipsi 
“ ad  re&os  angulos  ducatur  redla  DE,  et  a termino  ipsius  E, 
“ erigatiir  ad  planum  ABC  perpendicularis  redla  EF  ; fueritque 
“ quadratum  ex  AD,  simul  cum  spatio  quod  ad  quadratum 
“ ex  DE,  et  eo  quod  ad  quadratum  ex  EF,  datas  habent  ration  es, 

“ tequale  dato  spatio,  scil.  quadrato  ex  data  re6ta  AB.  Tanget 
“ punchim  F,  superficiem  positione  datam.” 

“ Sit  enim  quadratum  ex  DG,  id  quod  ad  quadratum  ex  DE  datam 
xi  habet  rationem,  etjun£la  AG  occurrat  circulo  centro  A femidiametro  AB 
<£  defcriptoin  H,  idem  vero  circulus  occurrat  DE  in  K,  L,  punftis.  Quoniam 
“ igitur  quadrata  ex  AD,  DG,  hoc  eft  quadratum  ex  AG,  una  cum  eo  quod 
“ ad  quadratum  ex  EF  datam  habet  rationem  aequale  eft  quadrato  ex  AB,  feu 
“ AH,  auferatur  commune  quadratum  ex  AG,  et  reliquum  reflangulum  KGL 
1‘  aequali  erit  fpatio  quod  ad  quadratum  ex  EF  datam  habet  rationem.  Fiat 
“ autem  ut  DG  ad  DE,  ita  DK  ad  DM;  quadrata  igitur  ex  hifce  rectis  pro- 
“ portionalia  erunt,  et  [per.  IQ.  5.]  quoniam  quadratum  exDK  eft  adquadratum 
u ex  DM  ut  quadratum  ex  DG  ad  quadratum  ex  DE,  erit  in  eadem  ratione 
“ data  reliquum  redfangulum  KGL  ad  exceflum  quadratorum  ex  DM,  DE> 
ce  hoc  eft,  fa£la  DN  aequali  ip(i  DM,  ad  re£tangulum  MEN.  Datur  igitur 
tc  ratio  veftanguli  MEN  ad  reftangulum  KGL,  hujus  autem  ratio  ad  qua- 
iC  dratum  ex  EF  datur,  quare  [per  8.  Dat.]  datur  ratio  MEN  ad  quadratum  ex 
“ EF.  Quoniam  vero  datur  ratio  DK  ad  DM,  tangit  autem  pun£fum  K 
“ circumferentiam  pofitione  datam,  femidiametro,  fcil.  AB  defcriptam,  tanget 
ee  punflum  M ellipfin  pofitione  datam,  cujus  femiaxis  major  eft  ipfa  AB; 
“ occurrat  vero  EF  fphseroidi  oblongae  hac  ellipfi  defcriptae  in  O.  Et  quoniam 
ee  data  oftenfa  fuit  ratio  reftanguli  MEN,  hoc  eft  quadrati  ex  EO  ad  quadratum 
“ ex  EF,  dabitur  ratio  EO  ad  EF.  Si  igitur  altitudo  EO  omnium  punftorum 
t(  O hujus  fphceroidis  fupra  planum  ABC  diminuatur,  vel  augeatur,  in  ratione 
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.«  data  EO  ad  EF  fuperficies  folidi,  diminutione  hac  vel  additione  produdti  erit 
“ Locus  pundtorum  F.  Q.  E.  I.” 

Another  ftiort  Propofition  exhibits  a method  of  defcribing  the  Caflinian 
curve  by  means  of  Loci  ad  superjicitm. 

Puob.  [Fig*  .9*] 

“ Describere  curvam  Cassinianam,” 

<f  Sint  A,  B,  Foci,  C centrum,  et  D jundtum  in  curva j igitur  jundtis  AI> 
“ BD,  erit  rectangulum  ADB  aequale  dato  fpario.” 

<c  Plano  in  quo  eft  curva  ducatur  ad  rectos  angulos  redta  DE  ipfi  DA 
*c  aequalis,  et  tanget  pundtum  E conum  rectangulum  cujus  vertex  eft  punctum 
“ A,  axis  vero  piano  ABD  ad  redtos  angulos  j et  quoniam  redtus  eft  angulus 
“ EDB,  et  redlangulum  EDB  asquale  dato  fpatio,  tanget  idem  pundtum  E 
“ hvperbolam  asquilateram  cujus  una  aflymptotos  eft  DB,  altera  vero  redta 
e BF  quae  ad  planum  ADB  eft  perpendicularis.  Revolvatur  igitur  hyperbola 
u base  circa  BF  tanquam  axem,  et  deferibetur  folidum  hyperbolicum  acutum  ; 
<c  communis  verofedtio  fuperficiei  hujus  cum  fuperficie  coni  praedidti,  eritlinea  a 
“ cujus  pundtis  li  ducantur  perpendiculares  ad  planum  ADB,  ipfi  oceurrcnt 
in  pundtis  quae  funt  in  curva  Cafliniana,  ut  patet.” 

Another  example  may  be  the  28  Prop.  lib.  iv.  Pappi,  as  corredted  by  Dr. 
Simson, 


Prob.  v.  Prop.  28.  Lib.  iv.  Pappi.  [Fig.  7.] 

“Hie  igitur  linete  ortus  magis  mechanicus  est,  ut  dictum 
“ fuit,  geometrice  vero  per  Locos  qui  ad  superficies  “ dicuntur’1* 
“ resolvi  potest  hoc  modo.” 

t(  Sit  cirenli  quadrans  pofitione  datus  ABC,  et  ducatur,  ut  contingit,  redta 
“ linea  BD,  et  ad  BC  perpendicularis  EF  quae  ad  circumferentiam  DC  pro* 
“ portionem  datam  habeat.  Dico  pundtum  E ad  lineant  efle. 

* Deeft  hoc  verbum  in  MS.  Bull. 
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<l  Tntelligatur  enim  a circumferentia  ADC  re6li  cylindri  fuperficies,  et 
fC  in  ipfa  linea  fpiralis  [CGH]  dcfcripta,  [incipiens  a pun 61  o C,  ita  ut 
“ velocitas  puncti  defcribenlis  in  recta  CM  quse  perpcndicularis  eft  ad 
*(  planum  ACB,  fit  ad  velocitatem  ipfius  CM  in  quadrante  circuli  CDA  in 
“ data  ratione  quam  habet  EF  ad  circumferentiam  DC,  quae  propterea 
“ fpiralis]  pofitione  data  erit.  Sitque  HD  latus  cylindri,  et  ad  planum 
<e  circuli  perpendiculares  ducantur  ET,  BL,  et  per  H ipfi  BD  parallela 
“ ducatur  HL,  [ipfi  El  occurrens  in  I.]  Itaque  quoniam  proportio  redlae  lineae 
“ EF  ad  circumferentiam  DC  eadem  eft  quae  proportio  El,  hoc  eft  DH 

ad  eandem  DC  propter  fpiralem ; erit  ‘re6ta  EF  ipfi  El  aequalis.  Suntque 
“ FE,  ET,  pofitione,  ergo  el  jun6la  FI  pofitione  erit,  [N.  B.  Non  dicit  FE,  Er, 
((  pofitione  datas,  datum  non  eft  puntlum  E,  fed  intelligit  tantum  angulum 
“ EFB  datum  efle,  et  El  perpendicularem  efle  ad  planum  circuli,  unde 
“ quoniam  rectus  eft  angulus  EFB,  erit:]  et  FI  ad  BC  perpendicularis.  Eft 
“ igitur  FI  in  piano  [fc.  quod  per  BC  tranfit,  et  per  dimidium  anguli  recti 
“ inclinatum  eft  ad  planum  fubjectum  ABC,  angulus  enim  EFI  dimidium 
“ eft  recti]  quare  et  pun6tum  I eft  in  codem  ; atque  idem  pun6tum  eft  in 
“ fuperficie,  ferlur  enim  HL  et  per  lineam  fpiralem  CGH,  et  per  redtam 
“ lineam  BL,  et  ipfam  pofitione  datam,  femper  exiftens  [fc.  ipfa  HL]  parallela 
“ fubje6lo  piano;  ad  lineam  igitur  eft  punctum  I,  [fc.  ad  coramunem  fectionem 
“ fuperficiei  a recta  HL  deferiptae,  cum  piano  praedicto  quod  per  BC  tranfit] 
“ ergo  eft  punctum  E ad  lineam  [quae  fc.  formatur  ducendo  perpendiculares 
“ a linea  in  qua  verfatur  punctum  I,  ad  fubjectum  planum.]  Hoc  quidem 
“ univerfe  refolutum  eft,  [fc.  quaecunque  fuerit  data  ratio  EF  ad  DC.]  Si 
“ autem  haec  ratio  aequalis  fuerit  rationi  quam  habet  BA  ad  circumferentiam 
“ quadrantis  ADC,  praedicta  linea  [in  qua  eft  punctum  EJ  quadratrix  efficitur.” 

The  29th  Prop,  next  following  is,  “ Poteft  etiam  illud  per  lineam  fpiralem 
in  piano  deferiptam  refolvi  fimili  ratione.” — It  is  unneceflary  in  this  place 
to  give  the  inveftigation,  but  I fhall  remark  fome  of  the  moft  material 
corrections  of  it  by  Dr.  Simson. 

In  line  6.  fol.  59.  a.  Command.  “ in  fuperficie  cylindrica,  in  qua  eft  linea 

fpiralis.” — Dr.  Simson  fuppofes  from  Note  F on  this  Propofition,  that  in 
the  MS.  ufed  by  Commandine  the  reading  was  E’»  xv^vogoidti 
which  is  more  correct,  and  is  alfo  confirmed  by  the  MS.  Bull.  It  fhould 
iherefore  have  been  tranflated  “ in  fuperficie  cylindroeide.” — Alfo,  inftead 
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of  “in  qua  eft  linea  fpirali,”  it  fhould  be  “ quae  formata  eft  a linea  fpirali:” 
for  in  MS.  Bull  it  is  “ radnori*  l\!x.oh”  which  is  plainly  the  true  reading. 

Lin.  8.  “ad  lineam  eft  ipfum  K,”  add,  “fc.  ad  earn  lineam  quae  eft 
“ communis  fectio  fuperficiei  cylindroeides  et  fuperficiei  conicae.”  Lin.  11.  for 
“ ergo  K et  I funt  in  fuperficie,”  read,  “ ergo  eft  puti&um  I in  fuperficie,  fc. 
“ in  ea  quam  vocavit  Lin.  13.  for,  “ad  rectam  igitur  lineam  eft 

“ punctum  I;”  read,  “ad  lineam  igitur  eft  punctum  I,*  “ fc.  earn  quae  com- 
“ munis  eft  fectio  fuperficiei  7rA»>t]oE/§toit  cum  piano  quod  eft  fuper  rectam  BC, 
“ et  ad  fubjectum  planum  eft  inclinatum  per  dimidium  recti.” 


Note  H.  p.  65. 

For  the  fatisfa&ion  of  fome  readers,  I {hall  infert  Dr.  Simson’s  Paper  on 
Series,  enclofed  in  his  letter  to  Dr.  Jurin,  of  Feb.  1,  1723,  (for  which  fee  note 
p.  65.)  The  two  Preliminary  propofitions  arc  very  eafy,  and  are  now  to  be  found 
in  all  the  com  pleat  treatifes  of  trigonometry;  but  as  they  are  fhort,  they  are 
inferted  as  they  flood  in  Dr.  Sim  son’s  original  paper. 

Dr.  Simson  about  a month  after  received  Dr.  Jurin ’s  anfwer,  (of  March 
5,  1723,)  communicating  Mr.  Machin’s  fcriefes;  and  to  his  paper  he  has 
added  a note,  ftating  the  correfpondence  of  five  of  his  own  feriefes  with  thofe  of 
Mr.  Machin’s.  Mr.  Mach  in  communicated  feven;  and  two  of  them,  which 
had  not  before  occurred  to  Dr.  Simson,  were  readily  inveftigated  by  him. 

“ Prop  I.  Fig.  11.  Sint  in  circulo  cujus  centrum  eft  C duo  quilibet  arcus  AB, 
“ AD,  qui  fimul  fumpti  funt  quadranteBL  minores;  erit  exceflusquadratiquod 
“ fit  a femidiametro  fupra  redtangulum  fub  tangentibus  arcuum  AB,  AD  ad 
“ quadratum  a femidiametro,  ut  tangentes  arcuum  AB,  AD  fimul  fumpti,  ad 
“ tangentem  fummae  arcuum. 

“ Sint  enim  AE,  AF  tangentes  arcuum  AB,  AD,  et  fit  BG,  tangens  fummae 
“ ipfarum  BD,  et  junda  CL,  occurrat  ipfi  AF  in  H,  ducatur  vero  FK  parallela 
<c  ipfi  AC,  et  occurrens  EC  in  K,  et  jungatur  KH.  Igitur  quoniam  anguli 
“ HCK,  HFK  re£ti  funt,  erunt  punSla  H,  F,  C,  K,  in  circulo;  ergo  angulus 
“ FHK  equalis  eft  ipfi  FCE,  et  proinde  fimilia  funt  triangula  re£langula 

f For  fome  obfervations  on  n^wlotiSos,  fee  Appen.  II. 

* This  is  confirmed  by  MS.  Bull,  which  has  y^x^r,:  d^x  to  i, 
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te  HFK,  CBG.  Eft  autem  ratio  EF  ad  BG  eompofita  ex  rationibus  EF  ad  FfC 
“ et  P'K  ad  BG  ; f.  e.  ex  rationibus  EA  ad  AC,  et  FH  ad  CB  feu  AC  ; ergo  EF 
“ eft  ad  BG  ut  redtangulum  EA  in  FH,  ad  quadratum  ex  AC ; fed  eft  EA  in  FH 
“ exccffus  retftanguli  EAH,  i,  e.  quadrati  ex  AC,  fupra  recftangulnm  contentum 
“ tangentibus  EA,  AF,  et  eft  hie  exceftus  ad  quadratum  ex  AC  ut  EF  ad  BG. 
“ 2.  E.  D. 

“ Cor.  1.  Hinc  ft  arcus  AB,  AD,  aequales  fuerint,  erit  exceftus  quadrati  a 
“ femidiametro  fupra  quadratum  tangentis  arcus  cujusvis  oftante  circumferentice 
“minoris  ad  quadratnm  a femidiametro,  ut  tangens  . duplicatus  ad  tangentem 
“ arcus  duplicati. 

“ Cor.  2.  Hinc  eliam  inveniri  poteft  tangens  arcus  qui  multiplex  eft 
“ arcus  alterius,  cujus  tangens  datur.  Sit  a tangens  arcus  A,  et  erit  tangens 
“ arcus  nxA. 

■4 
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1.  2.  I.  2.  3.  4. 

“ Numerators  hujus  feriei  ft  n fit  numerus  par,  fumendi  funt  tot  termini 
“ quot  funt  imitates  in  \ n ; denominatoris  vero  tot  quot  funt  imitates  in  \ «+  I. 
“ Si  vero  fuerit  n numerus  impar,  tarn  numeratoris  quam  denominatoris 

“ fumendi  funt  termini  1 2 *Ll-L  Hanc  feriem  video  apud  Christ.  Wolfium, 

2, 


“ ex  finubus  derivatum. 

(e  Prop.  2.  fig.  12.  Sint  duo  quilibet  arcus  AB,  AD,  quorummajor  non 
“ excedit  quadrantem;  erit  quadratum  a femidiametro  iina  cum  re&angulo 
“ fub  tangentibus  arcuum  ad  quadratum  ex  femidiametro,  ut  differentia  tangen- 
“ tium  ad  tangentem  differentiae  arcuum. 

Simili  prorfus  modo  quo  precedens  demonftratur. 

“ Cor.  1.  Hinc  fi  arcus  minor  AB,  lequali?  fuerit  dimidio  quadrantis,  erit 
44  radius  una  cum  tangente  majoris  arcus  ad  ipforum  diflerentiam,  ut  radius  ad 
<c  tangentem  arcus  quo  AD  fuperat  dimidium  quadrantis.  Si  vero  arcus  major 
“ AD  aequalis  fuerit  dimidio  quadrantis;  erit  radius  una  cum  tangente  minoris 
“ arcus,  ad  ipforum  differentiam,  ut  radius  ad  tangentem  arcus  quo  dimidium 
“ quadrantis  fuperat  arcum  AB,  i.  e.  in  utroque  cafu  erit  fumma  tangentium  ad 
((  ipforum  diflerentiam  ut  radius  ad  tangentem  differentia;  arcuum.  Corolla- 
“ rium  vero  hoc,  ni  fallcr,  jamdudum  innotuit. 
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« Praecedentium  ope  innumerae  feries  exhiberi  poffunt  ad  longitudinem  cir_ 
“ cumferentiaj  inveniendam.  Plurimae  vero,  ad  ufum  paratiores,  in  fequente 

“ ferie  continentur.  Sc.  fint  tangentes  L — et  fit  A arcus  cuius  tangens  elt  L 

& a'  a"«  a 


*(  et  erit,  exiftente  radio  = 1, 

— I X -|-  2 y -j-  4 ^ ^ E &c. 

I 2* 

3 2"tf  3 

I 2"  X 

+ — X==i  — 7 XJ35  X2ys  X4S5  x8es 

5 ina  5 ' -r 

— — See. 

7 


Eft  vero  j3  — 


4 aa  X 3 X a 

1 


ibaa  + % Xa a 

1 


5= 


640a  43  x 4fl 

1 


25600  + 3 x8 a 
&c. 


Terminorum  autem  & 
y,  S,  &c.  tot  fumendi 
► funt,  quot  funt  imi- 
tates in  numero  in- 
tegro  n. 


“ Facile  deducitur  hsec  feries  ex  Cor.  1 et2.  Prop.  1,  et  ex  Prop.  2.  Sit  jam 
<c  arcus  D datum  habens  tangentem,  datamque  rationem  ad  circumferentiam ; 
“ Sc.  fit  2 r Drrcircumf.  —C\  fitque  m A is  arcus  quivel  proxime  excedi t arcum 
ts  D,  vel  ab  ipfo  proxime  deficit  exiftente  m numero  integro;  et  inveniatur 
<c  tangens  arcus  ?»A  ope  Cor.  2.  Prop.  1 . deinde  inveniatur  tangens  differentiae 
<e  arcuum  mA.  & D ope  Cor.  1.  Prop.  2.  Sit  tangens  hie  t,  et  erit  arcus  cujus 

<e  eft  tangens,  t C + &c.  ut  notum  eft;  vocetur  hie  arcus  B,  et  erit 

3 5 

il  mA  + Br^D,  unde  rm A +rB=rD=  circumferentiae  circuli  cujus  diameter 

« =1. 
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Ex.  1.  Sit  a—  4,  n—o,  r~ 4,  m— 3,  eritque  t—— 

99* 


Et 

rmA  +rB=  IL  + 

20 

4 

99 

1 

12 

203 

3 X 

T 

_j — _ 

99 

+ 1 x + 

5 4s  99s 
See.* 


N.  B.  Quoniam  — eft  tangens  arcus  A erit  tangens  arcus  m A.  i.  e.  3 A— 
unde  tangens  arcus  45 °—  3 A erit  JL 


52 


99" 


Ex.  2. 

Sit 

a- 5j  n=h 

r=4,  772  = 4 > 

TTfr 

rmA  — 

16 

y T?  

16 

4 

— r 1 j — — 

5 

5'5 

2 39 

ih' 


1 x 

32 

16 

4 

3 

IO3 

5I53 

2391 

1 

32 

16 

4 

X 

5 

IO5 

5155 

239s 

&c. 

&c.  &c. 

Ex.  3. 
Tunc 


Sit  72=0  manentibus  caeteris. 

rmA  — r B=  — — 

5 239 


x 


16 

4 

53 

2393 

16 

4 

5s 

239s  t 

+ T* 

£t  Et  manifeftum  eft  feries  has  celerius  convergere  quo  major  eft  n,  terminos 
ft  vero  ipfarum,  propter  eandem  caufam,  complexiores  evadere,  et  proinde  plus 
“ laboris  ad  ipfos  computandos  requiri,  ut  ex  duabus  ultimo  praecedentibus 
“ feriebus  liquet. 

* “ This  is  Mr.  Machin’s  4th,  in  the  paper  he  fent  me  down  in  Dr.  .Turin’s  Letter  of 
“ the  5th  of  March  1723.” 

4 “ Quseeft  feries  optima  a doftiflimo  Dom.  Machin  inventa.”  Eteft  ejus  68a. 
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Ex.  4.  Sit  a-2,  n-o,  r=4,  ot=2.  Eritque  /=tf=  -1 

8 4 

Et  raA  — r B = - — 


l 8 4 

“3  X 23  73 


This  is  Mr.  Mach  in’s  2d. 


x — x &c. 
5 


Ex  5.  Sit  «=3.  Caeteris  manentibus. 

8 4 

Eritque  raA  + rB  = — + — 

184 
3 * 23  + 7 3 


This  is  Mr.  Machin’s  3d. 


+ ~ X &c. 


Ex.  6.  Deniq.ue,  fit  a — 1,  n — 0,  r = 4,  m = 1,  eritque  I = 1 

— 3 


3 3 23  + 33  + 5 X 25  + 35  &c* 


Et  rA-frB  =±+  ± — L x 1,1,  i 

2 3 3 23  ^ 33  ^ 

Quae  omnium  eft  fimpliciflima.  Eft  lma  Dom.  Machin. 

Similiter  pofito  r=6,  derivantur  aliae  feries,  ut  li  fit 

. 1 

a—^3,  n — iy  m—x.  ent  t = 


15^3 


Et  rmA  — rB  = 2\/o  — - 

d 5X3 


— 1 ^3 

3 2x3 


2 v’B 
53  x3+ 


1 V3 

^5  7JX3* 

&c„ 


2^3 
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“ Convergit  hoc  duplo  celerius  ferie  fimplici  ex  tangente  — L_  derivala,  fed 

V”  3 

“ quam  duplo  labore.”* 

Thefe  few  notes  were  added  by  Dr.  Sim  son  to  his  original  paper,  after  he 
received  Mr.  Mach  in’s  feriefes. 

Above  thirty  years  after  this  correfpondence,  Dr.  Simson  gives  fome  account 
of  it  to  the  late  Earl  Stanhope,  in  a letter  dated  Jan.  9,  1758,  of  which  the 
following  extract  will  not  be  unacceptable. 

After  acknowledging  fome  ingenious  communications  of  feries  from  Lord 
Stanhope,  he  adds:  “ In  the  beginning  of  the  year  1723  I fent  up  to  Dr. 
“ Jurin,  Secretary  to  the  Royal  Society,  a method  of  deriving  feries  for  finding 

“ the  circumference  of  the  circle  from  the  feries  l — — -f  — &c.  which  by  itfelf 


“ is  of  no  ufe.  I had  before  this  defired  him  to  inform  me  if  he  knew  if  any 
“ application  had  been  of  this  feries  for  finding  of  others  that  converged  quickly; 
“ he  wrote  to  me  that  he  knew  of  none,  and  defired  me  to  fend  up  the  paper, 
“ which  i did,  and  gave  feven  feries  as  examples  of  the  method.  He  wrote  me 
“ in  anfwer,  that  on  communicating  it,  he  found  that  Mr.  Machin  had  in  the 
“ year  1705  or  1706,  given  in  a paper  to  the  Royal  Society  upon  this  affair, 
ei  which  he  afterwards  took  back  again ; but  that  he  had  prevailed  on  Mr. 


-*  « ln  the  paper  wrote  and  figned  by  Mr.  Machin,  which  Dr.  Jurin  fent  me  inclofed 
« in  his  letter  of  the  5th  of  March  1723,  there  are  feven  feiiefes  fet  down  for  finding  the 
arch  of  45°,  the 

“ 1ft  of  which  is  the  fame  with  the  6th  in  this  letter  ; and  the 
“ 2d  is  the  fame  with  the  4th  of  this;  and  the 
“ 3d  is  the  fame  with  the  5th  of  this ; and  the 
“ 4th  is  the  fame  with  the  1ft  of  this  ; and  the 
“ 6th  the  fame  that  is  here  the  3d. 

“ Mr.  Machin’s  5th  is  for  the  arch  of  45°.  as  all  his  others  are,  when  radius  is  1. 
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Vide  the  inveftigation  of  the  5th  and  7th  feries  (of  Mr.  Machin)  in  a MS.  book.” 


NOTES. 


Ill 


« Machin  to  fend  me  a fhort  account  of  it,  which  he  did  in  a paper  figned 
« by  him,  which  Dr.  Jurin  inclofed  in  his  letter  to  me.  It  contained  feven 
“ feries,  two  of  which  were  different  from  thofe  I had  fent,  ihe  reft  were  the 
“ fame.  In  cafe  your  Lordfhip  has  not  fcen  thefe  feries,  I fhall  fet  down  two 
e<  of  them.5' 

Dr.  Simson  thenftates  the  feries  of  Mr.  Machin,  No.  5,  in  the  preceding 
note;  and  alfoone  which  he  had  fent  to  Dr.  Jurin,  and  was  not  returned  by 
Mr.  Machin,  viz.  Ex.  2d.  in  the  preceding  paper.  Of  this  laft  he  obferves, 
te  This  feries  is  one  of  mine,  and  converges  very  quickly ; and  becaufe  one  part 

<c  of  it  confifts  of  powers  of -L.  is  railed  with  little  more  trouble  than  Mr.. 

io, 

(c  Machin’s,  by  the  powers  of  y and-^y  which  was  publifhed  in  Mr. 

“ Jones’s  Synopsis.  It  gives  the  circumference  to  the  diameter  1.”  He  adds, 
“ The  feries  which  Mr.  Euler  gives  in  page  107,  vol.  i.  of  his  Introductio  in 
“ Analysin  Infinitorum,  (Laufan.  1748,)  is  one  of  thofe  which  I fent  up,  and 
“ which  Mr.  Machin  fent  down,  [being  Ex.  6.  before  mentioned]  but  it  does 
“ not  converge  fo  quickly  as  the  foregoing  two.”  &c. 

In  the  remainder  of  this  long  letter  are  fome  other  obfervations  on  this  and 
fome  other  matters  in  the  work  of  Euler  referred  to.  But  the  infertipn.  of 
them  is  unneceffarv,  fince  of  thefe  methods  of  fquaring  the  circle  by  Mr. 
Euler,  there  is  a full  and  explanatory  detail,  with  many  judicious  remarks  and 
improvements  by  Mr.  Baron  Maseres,  in  his  great  repofilory  of  curious 
mathematical  trafls,  the  Scriptores  Logarithmici,  vol.  iii,  p.  169,  &c.f 

■f  It  may  be  proper  to  refer  the  reader  to  feveral  notices  of  thefe  feriefes  of  Mr.  Machin’s, 
in  Baron  Maseres’s  EJfay  on  the  Negative  Sign  ; alfo  in  his  Scriptores  Logarithmic i,  vol.  iii. 
p.  157  ; and  in  Dr.  Hutton’s  Menfuration.  Dr.  Hutton’s  explanation  of  Mr.  Maciijn’s 
feries,  publilhed  by  Mr.  Jones,  is  reprinted  in  the  fame  volume  of  Script.  Log.  with  another 
traft  alfo  of  the  Doctor’s  on  the  lame  fubjedt,  p.  207,  which  had  been  publilhed  in  the 
Philofophical  Transactions,  and  contains  fome  curious  difcuflioDS  refpedting  fuch  feriefes,  and- 
fome  important  improvements. 
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Note  I.  p.  69. 

In  a letter  to  Earl  Stanhope,  of  22c!  of  March  1751,  he  mentions  very 
particularly  the  decline  of  his  memory,  and  his  inability  to  attempt  fome  things 
recommended  to  him  by  his  Lordfliip.  “ Perfons  of  my  age  (now  pad  fixty- 
“ three)  generally  lofe  the  ability  they  had  when  younger,  of  a quick  and  ready 
“ imagination;  and  their  memory,  (which,  in  my  opinion,  is  either  the  imagi- 
“ nation  of  feufations  pad,  or  the  recalling  imaginations  we  had  formerly) 
“ manifedly  decays ; and  fo  far  with  me,  that  I have  oftentimes  difficulty  to 
“ recall. thofe  I had  the  lad  hour,  or  even  a few  minutes  before.  And  in  long 
“ invedigations,  where  it  is  neceflary  to  look  back  a good  way,  this  inability  is 

mod  eafily  obferved,  efpecially  when  mod  of  the  deps  are  not  wrote  down ; for  I 
“ remember  fince  I could  go  through  a longer  feries  of  deps  without  writing, 
“ than  I can  now  well  do  with  the  help  of  it.*  This,  my  Lord,  makes  me 
“ afraid  that  I diall  not  be  able  to  engage  in  the  undertaking  you  are  pleafed  to 
u recommend  to  me,  and  which,  indeed,  would  be  very  agreeable  to  me;  the 
“ applying  the  method  of  the  ancients  to  the  modern  inventions,  fo  as  they 
(*  might  be  demondrated  in  fuch  a way  as  would  (to  ufe  your  Lorddiip’s  jud 
“ and  elegant  defeription  of  accuracy  and  dri&nefs)  convince  an  Euclid,  an 
“Archimedes,  or  an  Apollonius,  rifen  from  the  grave,  to  examine 
“ them.  My  fcholars,  Mr.  Moor,  Mr.  Williamson,  and  particularly 
“ Mr.  Stewart  of  Edinburgh,  I hone  may  be  able  to  do  fomething  this 
“ way  ; and  I (hall  not  fail  to  recommend  it  to  them,  and  direct  them  as  far 

tc  as  I can.” “ I hope,  if  God  grant  me  health,  I may  do  fomething 

“ towards  redoring  fome  pieces  of  the  ancients;  the  fird  fix,  and  the  eleventh 
“ and  twelfth  books  of  Euclid’s  Elements  are  near  ready,  excepting  the 
<c  figures.  Next  to  this,  I have  in  mod  forwardnefs  Apollonius  de  Sectione 
“ Determinata  ; but  Pappus,  though  I have  done  a good  deal  towards  redoring 

“ him,  is  fo  large,  that  it  frightens  me  to  meddle  with  him.”-  -Towards 

the  end  of  this  letter  he  adds,  “ And  I hope  to  do  Euclid  judice,  if  it  pleafe 
*(  God  to  give  me  opportunity  to  publifh  the  eight  books  of  his  Elements , 
“ which  want  of  fecurity  from  being  pirated  does  yet  delay.” 

* I (hall  mention  in  this  place  an  obfervation  of  Dr.  Simson  on  mathematical  enquiry, 
which,  though  not  immediately  connefted  with  the  fubjeft  of  this  letter,  may  gratify  the 


NOTES. 


113 


Note  K.  p.  72. 

Among  the  fmall  remains  of  Dr.  Sim  son’s  mathematical  correfpondence 
which  have  been  preferved,  are  two  letters  from  the  late  George  Lewis 
Scott,  efq;  Commiffioner  of  Excife,  with  copies  of  two  from  Dr.  Simson  in 
reply.  The  general  object  of  thefe  letters  was  mentioned  in  the  memoir,  and 
for  the  fatisfa&ion  of  mathematical  readers,  the  portions  of  them  refpe&ing  the 
comparative  merits  of  the  ancient  and  modern  analyfis  are  fubjoined.  Mr. 
Scott’s  firfi  letter  is  dated  London,  12th  April  I764,  and  after  fome  obfer- 
vations  on  Dr.  Simson’s  edition  of  the  Data,  which  the  Dodlor  had  folicited 
from  him,  and  in  which  he  difcovers  fome  prejudice  againft  that  book,  thinking 
its  ufe  to  be  rather  logical  than  mathematical,  he  adds : 

“ To  be  more  particular,  I obferved  that  the  27  firft  Propofuions  relating 
**  to  magnitudes  and  their  ratios  merely,  might  be  much  more  concifely  treated, 
“ and  receive  an  additional  evidence  from  the  algebraic  method.  I {hall  give 
“ but  one  inftance  from  Prop.  xvii.  which  is  the  xith  in  Barrow,  and  is 
“ by  him  left  in  darknefs;  you  have  given  it  light ; but  would  it  not  be  (horter 
“ and  clearer  to  ftate  it  and  its  demonftration  in  fymbols  ? 

“ The  firfi  hypothefis,  that  x — aiy::m:n  where  a , m,  and  n , are  data. 
“The  thefts  that  x — dal:  x+y,  in  ratione  data.  The  hypothefis  may  be 
“ changed  into 

“ x — a:  v : : a :b  therefore  x — a +y  : x — a : : a + b : a ::  a: . 

Q b 

“ Therefore  by  12 . 5th  Elem.  x—a+y:x — a : : x+y : x—  a+ 
and  x — a+y:x  — a::a+i:a 

“ Therefore  at  — a + ^L.  . x+y  . . a . a + ^ q i e^ 

“ The  fecond  hypothefis  is  that  x — a : x+y  : : a : b.  which  may  be  (hewn  in 
“ like  manner. 

reader.  It  is  alfo  in  a letter  to  Earl  Stanhope,  April  9,  1753.  « What  your  Lordfhip' 
41  °f  th6  ufefulnefs,  and  often  the  neceflity,  of  ufing  the  method  of  indudion,  I have 
“ frequently  had  the  experience  of;  and  though  it  be  a proof  of  the  weaknefs  of  the  human 
il  mind,  it  is  at  the  fame  time  a good  help  to  the  finding  out  whether  a Propofition  be  true  or 
“ -not,  and  moft  powerfully  excites  us  to  fearch  after  a ftrift  demonftration.” 

a 
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“ T have  followed  your  reafoning;  mine  is  eflentially  the  fame;  but  is  not 
“ the  diftin&ion  by  fymbols  of  the  indeterminate  from  the  determinate  or 
“ given  quantities  or  magnitudes  concerned  in  the  queftion  of  ufe  ? and  is  not 
“ the  concifenefs  of  the  expreflion  of  great  ufe  alfo  ? Many  of  the  Propofitions 
fC  of  the  data  might  be  thereby  reduced  to  intuitive  evidence.  In  this  particular 
“ demonftration,  it  is  fhewn  at  once,  what  magnitude  is  to  be  taken  from  x 


:£  (viz.  a — 'hat  the  remainder  may  be  in  a given  ratio  to  x-\-y. 


I men- 


££  t'ion  thefe  particulars  only  to  introduce  a more  general  obfervation,  which  is, 
**  that  wherever  magnitudes  and  their  ratios  are  confidered,  the  method  of  the 
££  ancients  feems  inferior  to  that  of  the  moderns,  with  refpe£t  to  facility,  though 
<£  not  at  all  fo  in  point  of  accuracy.  When  I look  into  Apollonius,  I 
<e  admire  the  great  man;  and  I may  fay  the  fame  of  Gregory  of  St.  Vincent 
££  and  of  Huygens;  but  avho  can  help  complaining  of  the  tedioufnefs  of  their 
“ demonftrations  ? They  feem  to  nie  in  many  cafes  like  a man  who  would 
“ reje£l  the  Indian  fymbols  of  number,  and  perform  all  the  arithmetical 
<e  operations  in  words  at  length.  This  might  be  done ; but  to  what  good 
££  purpofe  ? When  I fay  to  what  purpofe,  1 mean  geometrical  purpofc.  Othcr- 
“ wife  I much  approve  of  the  elements  being  demonfirated  in  words  at 
4f  length,  becaufe  of  their  logical  ufe.  ' For  in  the  affairs  of  life  we  have  no 
££  fymbols,  but  common  words;  and  it  is  of  fervice  to  habituate  the  mind,  to 
‘‘  accurate  and  diftinft  exprefiions,  and  even  to  formal  fyHogifms.” 

In  the  fame  letter  after,  mentioning  the  Propofitions  of  the  Data  from 
the  27th  to  the  62d,  as  very  eafy,  he  adds:  “ In  thefe  Propofitions  I fee 

££  little  or  no  room  for  algebra;  and  indeed,  in  queflions  of  pofition,  it  often 
“comes  in  aukwardly  enough.  Dr.  Wallis,  one  of  the  great  patrons  of 
“ this  method,  owns  it.  It  is  therefore  a proper  enquiry  to  determine,  if 
<£  poffible,  when  one  method  is  to  be  ufed,  and  when  the  other.  You  feem  to 
££  promife  fomething  of  this  kind  in  the  preface  to  your  Conics . I wifh  you 
<£  could  find  refolution  to  execute  what  I am  perfuaded  is  almofl  ready  in  your 
££  manuferipts.  Thomas  Simpson,  in  his  Exercises,  fays,  that  fometimes 
££  the  algebraical,  fometimes  the  geometric  method  is  preferable.  I believe  it. 
“ But  it  feems  to  me  that  notwithftanding  the  praifes  bellowed  by  Sir  Isaac 
“ Newton  and  his  followers  on  the  method  of  the  ancients,  his  own  Princ  'ipia 
“ are  but'  algebra  difguifed,  as  Mach  in  ufed  to  fay.  Though  at  the  fame 

1 vS'Lvii.Vr  A i..  u i r .»  ii  ••  »•.  i ..  .<  . ' ' J A ■ I 
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**  time  he  owned  that  he  thought  Sir  Isaac’s  tafte  of  demonftration  preferable 
<(  to  Huygens’s.  I own  myfelf  of  his  opinion,  as  the  only  difficulty  attending 
“ Sir  Isa  Ac’s  arguments,  are  the  fteps  fupprefied  for  the  fake  of  brevity.” 

I (hall  add  an  extraft  from  another  letter  of  Mr.  Scott’s,  dated  I ft  May 
1764,  as  it  is  conne&ed  with  the  fubje&  of  the  preceding. 

When  mentioning  Dr.  Sim  son's  edition  of  the  Da  ta,  he  adds,  “ I think 
“ that  fuch  as  would  form  themfelves  upon  the  model  of  the  ancients,  will 
“ do  well  to  ftudy  the  Data.  I even  wifti  that  I had  been  initiated  in  that  way. 
“ But  having  once  begun  in  the  modem  analyfis,  I have  not  had  leifure  to 
“ ftrike  into  another  road,  efpecially,  as,  to  confefs  the  truth,  it  feems  to  me 
“ much  more  tedious  and  more  doubtful  with  refpetV  to  fuccefs.  I mean 
“ not  that  the  method  of  the  ancients  leaves  any  doubt  in  the  mirid;  but 
“that  the  fuccefs  of  attempting  the  folution  of  a difficult  problem  is  more 
“ doubtful  in  the  way  of-  the  ancients,  than  in  that  of  the  moderns;  although, 
“ when  the  folution  is  once  found,  it  be  often  true  that  demonfttations  formed 
“ according  to  the  ancients  are  more  agreeable,  and  more  fatisfa<Story  to 
“ the  mind,  than  thofe  derived  from  algebra.  I fay  often,  for  it  is  far  from 
“ being  always  fo.  To  me  a demonftration  derived  from  the  confideration 
“ of  a multitude  of  ratios,  and  their  compofitions,  and  exprefled  in  the 
“ manner  of  the  ancients,  is  fo  far  from  being  clearer  than  the  algebraical 
“ method,  that  it  feems  vaftly  more  difficult  and  obfcure.  -A rid  I would 
“ appeal  to  any  beginner,  and  afkhim,  whether  the  general  algebraic  folution 
“ of  the  problem  for  determining  th z foci  of  Lenfes,  or  Huygens's  method, 
“be  moft  . clear.  I might  bring  many  other  inftances,  where  Propofttions 
“can  be  demon ftrated  in  the  fame  manner  as  EuClid  hasJdone  in  his 
firft  four  books,  which  often  reduce  the  truth  of  . a Propofition  to  almoft 
“ intuitive  evidence.  I admit  that  it  would  be  in  vain  to  look  out  for  any 
“ affiftance  from  algebra;  and  yet  I think  With  Dr.  Barrow,  that*  moft 
“ of  the  Propofttions  of  the  fecond  book  are  rather  clearer  when  treated 
“algebraically*  thaii  in  Euclid’s  method.  The  perfpicuity  of  the  fourth 
“ of  that  book  has  often  been  infifted  on.  It  is  very  clear,  undoubtedly; 
“ but  ftill  our  friend  Dr.  Matthew  Stewart  thinks  that  the  original 
<i  demonftration  was  from  the  preceding  Propofitions,  without  a figure, 
<c  which  is  entirely  analogous  to  the  algebraic  method.  The  fifth  book  is 
“ not'  peculiar  to  geometry,  but,  is  equally  applicable  to  quantity  as  it  is  to 
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Ci  magnitude;  nor  does  the  doctrine  of  proportion  receive  any  evidence  from 
its  being  expounded  by  lines.  Ttie  fymbols  of  algebra  would,  I think,  be 
££  of  ufe  here.  In  the  fixth  book  there  are  many  Propofitions  which  may 
££  be  treated  either  geometrically  or  algebraically,  without  any  preference  of 
££  advantage  on  either  fide:  for  wherever  an  analogy  is  ufed,  it  may  as  juftly 
4£  be  laid  lo  be  algebraical,  as  it  can  be  called  geometrical.  I may  demonftrate 
C£  geometrically  the  47.  El.  L.  from  the  dodtrine  of  fimilar  triangles,  and  I 
££  may  do  the  fame  algebraically.  The  two  demonftrations  differ  only  in  ftile; 
>£  and  Guisnek  is  miftaken,  when  he  fays  this  theorem  cannot  be  demonftrated 
t£  algebraically.  I readily  admit  that  the  theorems  about  the  congruity  and 
££  fimilitude  of  triangles  cannot  be  demonftrated  by  algebra,  and  that  thefe 
6£  are  the  true  geometrical  elements;  which  being  eftablifhed,  the  other  Pro- 
<f  pofitions  in  the  Elements  may  be  derived,  either  by  the  method  of  the 
££  ancients,  or  by  that  of  the  moderns,  equally  well  ; at  leafi,  if  the  ancieii* 
<£  method  has  the  advantage  in  eafy  queliions,.  that  of  the  moderns  feems 
££  of  almoft  indifpenfible  neceffity  in  more  difficult  enquiries.  I admit,  however, 
“ that  many  parts  of  your  writings,  and  of  Dr.  Matthew  Stewart’s,  might 
£<  furnifh  flrong  objedlions  to  what  I advance,  nor  do  I pretend  to  anfwer 
“ f’uch  objedlions:  all  1 fay  at  prefent  is,  that  I know  a perfon  very  well  verfed 
££  in  both  ancient  and  modern  geometry,  who  feems  diffident  of  his  own 
“ abilities  to  comprehend  Dr.  Stewart’s  determination  of  the  Sun’s  diftance. 
££  He  and  I would,  I believe,  find  the  fame  difficulties  in  Dr.  Stewart, 
u that  Bullialdus  did  in  Archimedes.  And  to  conclude  the  fubjedty 
££  I mufl  confefs  that  I cannot  find  that  fuperiority  of  evidence  in  the  method 
of  the  ancients,  that  you  and  many  other  able  geometers,  in  this  ifland-, 
“ contend  for.  Their  great  genius  and  accuracy  I do  fee,  and  I fee  fometimes 
“ the  precipitation  and  innacuracy  of  modern  geometers.  But  thefe  are  the 
“ faults  of  individuals,  and  not  of  the  art.” 

In  the  fame  letter,  after  fome  remarks  on  the  data  not  eonnedfed  with  the 
particular  fubjedt  of  the  preceding  extradt,  he  adds,  “ In  your  notes  you 
“ bring  two  inftances  of  the  ufe  of  the  data,  and  think  that  the  conftrudtioa 
<£  of  the  laft  problem  could  not  be  derived  from  an  algebraical  folution. 
“ I find,  indeed,  that  the  algebraic  folution  is  more  complicated  than  one 
“ would  at  firft  fufpedt,  on  reading  the  problem.  Even  in  very  final]  numbers, 
i£  the  folution  brings  you  to  large  ones.  Thus,  if  x : y : : 6 : 7.  alfo  1 : z : : 3 : 4 
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z — 8,  and  — 2^32  and  both  roots  anfwer  the 
277’ 

jjueftion. 

££  In  the  general  folution,  fuppofing  x : y : : a ■:  b 

y — a : z : : : c 

xx  + z*  — dx 

be  be 

te  I find  — x — c — %y  then  taking  a : b : : c : f — — and 

(C  a :■  >/aa  + ff-  : V aa  + ff : h — — Alfo  b : c : : f : =p.  I have 

“ xx  — 2px  — ~ ( del — cc)  and  the  conftru&ion  derived  by  this  method  is  not 
<e  fo  fimple  as  yours.  But  the  equation  m + zz  z dd  being  obvioufly  a locus 
“ ad  circulum,  and  the  equation  — - x — c — z,  a locus  ad  reflam,  I find  an 

££  eafy  conftruftion  by  combining  them.  For  taking  a : b : : c : f ~ — I have 

tc  ^ x — r zz,  which  is  very  eafily  conftruffed;  and  then  deferibing  a circle 

£C  from  the  origin  of  the  abfeifia  x with  the  Radius  d,  I have  the  other  Locus, 
te  the  imerfeftion  of  which  with  the  former  determines  the  value  of  x.  This 
££  is  not  lefs  fimple  than  yours  $ and  you  have  alfo  taken  the  advantage  of  the 

££  Locus  ad  circulum. Hitherto  there  appears  not  to  me  any  advantage  in 

££  the  ancient  method.  Nor  do  I fee  any  from  the  firffc  of  the  infiances  given 

C£  at  the  end  of  your  Conics.  It  is  true  your  folution  is  more  fimple  than 

“ Newton’s,  but  your  inveftigation  is  not  peculiar  to  ancient  geometry.  For 
££  what  Ihould  hinder  an  algebraift  from  fuppofing  the  angle  BCD  (in  your  figure) 
,£  equal  to  BAC,  and  then  calling  BD  = x,  DC  zzy,  and  AB  — a,  we  have  by 
“ the  fimilar  triangles,  and  by  multiplying  the  extremes  and  means  of  the 
t£  analogy,  ax  + x1  — y1,  which  is  a Locus  ad  hyperbolam  aequilateram,  very 
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ef  eafily  conftru&ed.  If  Sir  Isaac’s  inveftigation  be  more  complex,  it  is  not 
“ becaufe  he  made  ufe  of  algebra,  but  becaufe  he  did  not  make  a convenient 
<e  eleftion  of  terms.  Now  this  cie&ion  cannot  be  taught  precifely,  though 
“ Sir  Isaac  himfelf  lias  given  many  excellent  obfervations  relating  thereto. 
<(  It  is  a fagacity  and  habit  to  be  acquired  by  the  ftudy  of  good  models;  and  in 
“ this  refpeft  there  can  be  no  doubt  but  the  ftudy  of  the  ancients  may  be  of 
“ great  ufe,  even  to  an  algebraift.  I believe  Mr.  D’Alambert  fpeaks  truly, 
“ when  he  fays,  that  the  ftudy  of  geometry  is  perhaps  too  much  negle&ed.” 

“ After  fome  other  obfervations,  he  adds.  “ To  conclude,  I long  much*  to 
“ fee  a treatife  of  which  you  gave  us  hopes  in  the  preface  to  your  Conics,  when 
“ you  fay  in  quibus  a idem  differat  analysis  geometrica  ab  ea  qua  calculo 
“ instituitur  algebraico,  atque  ubi  hac  aut  ilia  sit  usurpanda  alias  disserendurn . 
tc  Such  a treatife  is  much  wanted  ; and  I am  perfuadcd  that  you  muft  have  it 
<c  almoft  ready  for  the  prefs  among  your  papers,  fo  that  the  labour  of  publiftiing 
xc  would  not  be  great.” 

Thefe  letters,  it  is  obvious,  were  written  by  Mr.  Scott  without  any  inter- 
mediate letter  from  Dr.  Simson.  I {hall  fubjoin  the  material  parts  of  the 
Do&or’s  two  anfwers,  which  he  difpatched  feparately,  though  he  mentions 
that  he  had  received  the  fecond  before  he  had  finifhed  his  anfwer  tq  the  firft. 

Dr.  Simson’s  firft  letter,  difpatched  July  27,  17G4. 

<c  I am  now,  by  the  weaknefs  of  my  memory  and  of  my  eyes,  in  no  good 
t(  condition  to  write  letters  of  any  length;  but  yet  I (hall  try  to  anfwer  the 
“ feveral  particulars  you  mention,  to  the  belt  of  my  ability.  I am  glad  the 
“ Problems  have  come  to  your  hands.  You  perhaps  have  not  yet  leifure  to 
IC  read  them,  elfe  I would  have  expeSed  your  opinion  about  them.  Your 
,f  cenfures  and  corrections  I value  more  than  commendations.  In  the  preface 
“ to  the  Bata  it  is  faid;  that  they  are  of  the  moft  general  and  neceffary  ufe 
<c  in  the  folution  of  problems  of  every  kind  ; and  whoever  tries  to  inveftigate 
{<  the  folutions  of  problems  geometrically,  will  foon  find  this  to  be  true;  for 
“ the  analyfis  of  a problem  requires  that  confequences  be  drawn  from  the 
iC  things  that  are  given,  until  the  thing  that  is  fought  be , (hewn  to  be  given. 
“ Now  fuppofing  that  the  book  of  the  Data  were  not  extant,  thefe  confequences 
{l  muft  be  found  out  and  demonftrated  from  the  things  given ; which,  in  moft 


NOTES. 


119 


c<  cafes,  would  take  no  little  time  and  pains.  But  now  having  that  book,  the 
“ Proportions  of  it  need  only  be  cited,  or  fuppofed  to  be  known;  for  though 
“the  ancients  did  not  cite  the  particular  Propofitions  either  of  Euclid’s 
“ Elements , or  of  his  Data,  yet  they  fuppofed  them  to  be  known,  as  is  evident 
“ from  the  folutions  of  problems  given  by  Paptus,  in  which  he  always  makes 
“ ufe  of  the  Data  as  being  known  to  every  geometer.  The  Elements  are 
“ neceffary  in  every  geometric  reafoning,  whether  in  demonflrating  theorems 
“ or  in  refolving  problems  : and  in  the  analyfis  of  problems  the  Data  are  of 
“ as  general  and  neceffary  ufe.” 

“The  demonflration  of  the  17th  Dat.  which  you  gave  in  fymbols,  is  very 
“ right ; the  fhortnefs  of  the  expreffion  by  fymbols  is  no  doubt  of  ufe,  but 
“ then  there  is  greater  hazard  of  committing  mi  flakes  by  ufing  them,  than 
“ when  the  words  at  length  are  made  ufe  of;  and  I believe  that  Dr.  Barrow’s 
“ miflake  in  this  Propofition  has  been  owing  to  this  fhort-hand  writing,  which 
“ cofl  more  time  to  underfland,  than  if  he  had  ufed  the  ordinary  way.  As  A 

B 

“ is  with  him  the  given  magnitude,  and  — the  given  ratio,  it  is  plain  that 


“ A + B is  the  firfl  of  the  magnitudes  mentioned  in  the  enunciation;  from 
“ which  taking  A,  the  remainder  B has  to  C,  the  fecoud  magnitude,  a given 
“ ratio;  and  the  thing  he  fliould  have  demonftrated  is,,  that  A-f-Bis  major 
“ A + B-fC  data  quam  in  ratione,  which  he  has  not  done,  but  only  fhewed 
“that  A + B is  major  B-fC  d.  q.  in  r.  Many  fuch  miltakes  are  oijfervable 
“ in  problems  done  algebraically;  and  in  the  31  Prop.  lib.  i.  of  the  Loci  plani 
“ p.  96,  I have  taken  notice  of  a remarkable  one  in  Schooten’s  Exer- 


“ citationes,  p.  249.  Thegiven  magnitude  AE  (in  your  notation  a- 


a-\-b 


0 which 


“ is  to  be  taken  from  AB  (or  x)  is  eafily  feen  to  be  the  excefs  of  AD  (or  a) 
“ above  ED,  which  is  the  4th  proportional  to  DC,  DB  and  AD  the  given 
“ magnitude  ; and  if  the  given  ratio  of  DB  to  BC  be  a to  b,  as  you  make  it, 
“ then  the  ratio  of  DC  to  DB  will  be  that  of  a-f-  b to  a. 

“You  feem  tq  think,  that  wherever  magnitudes  and  their  ratios  are  con- 
“ fidered,  that  the  algebraical  method  is  better  than  that  of  the  ancients  in 
“ ref  peel  of  facility,  though  not  of  accuracy.  But  what  if  the  conftru£lion 
“ deduced  from  the  firfl  method,  be  nothing  fo  good,  either  in  refpedl  of 
“fhortnefs  or  elegance,  as  that  from  the  other?  which  is  often  the  cafe. 
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“ You  may  at  leifure  try  the  algebraic  folution  of  Prob.  2.  in  pages  465  and 
u 466  of  the  Englifh  Euclid,  which  will  furnifh  you  with  an  inftance  cf  this. 

“ The  length  of  the  demonftrations  in  the  method  of  the  ancients  arifes, 
“ for  mod  part,  from  the  ftri Cl  regard  they  had  to  accuracy;  yet  I do  not 
“ fay  that  none  of  them  can  be  made  fhorter;  for  fometimes,  by  making 
“ ufe  of  a more  proper  medium  of  the  demonftration,  they  can  be  fhortened  : 
<f  an  inftance  of  which  you  have  in  the  20th  Prop.  b.  ii.  of  Apollonius’s 
C£  Conics',  which,  by  making  ufe  of  the  properties  of  the  Afl’ymptotes  inftead  of 
<c  thofe  of  the  Diameters,  is  made  fhorter  in  the  40th  Prop,  of  b.  iii.  of  the 
u book  which  I publifhed  fometime  ago.  I exprefled  myfelf  indiftincfly 
<f  in  the  preface  to  that  book,  which  has  made  fome  think  I dcfigned  to 
<e  publifh  fomething,  to  (hew  when  the  ancient  and  when  the  modern  method 
iC  ought  to  be  ufed  ; but  I meant  to  fay  nothing  more  than  that  it  was  not 
e proper  to  be  done  in  that  preface.” 

“ I cannot  guefs  on  what  account  Mr.  Mach  in,  to  whom  you  aflent,  thought 
“Sir  Isaac’s  tafte  of  demonftration  preferable  to  that  of  Mr,  Huvcens. 
“ Though  I have  the  greateft  veneration  forSir  Isaac’s  profoundand  penetrating 
x:  genius,  and  his  tnoft  valuable  and  ufeful  difcoveries,  yet  I cannot  but  prefer 
“ Huygens’s  elegance  and  perfpicuity,  efpecially  in  his  Horologium  oscilla- 
“ torium,  to  Sir  Isaac’s;  nor  do  I think  the  firft  has  fallen  into  fo  many 

miftakes  as  the  other,  in  things  purely  mathematical.”* 

I ft] all  fubjoin  fome  extra&s  from  Dr.  Simson’s  letter  in  anfwer  to  Mr. 
Scott’s  2d  letter,  of  May  1,  1764. 

“ Dear  Sir, 

Your  approbation  of  the  edition  of  the  Data , with  which  you  begin  your 
“ fecond  letter  of  May  lft,  gives  me  great  fatisfaftion.  You  obferve  that  the 
“ demonftrations  made  by  a multitude  of  ratios  and  their  compofitions,  ex- 
“ prefled  in  the  manner  of  the  ancients,  are  more  difficult  and  obfcure  than 
“ the  algebraic  method.  I confefs  a multitude  of  them  makes  a demonftra- 
(i  tion  difficult  in  any  of  the  methods,  and  I found  it  was  not  only  difficult  to 
<f  my  fcholars  to  underftand  the  20th  Prop,  of  Huygens’s  Dioptrics,  but 
(C  uneafy  to  me  to  prelefl  it  to  them,  by  reafon  of  the  great  number  of  ratios 
f(  that  are  confidered  in  the  demonftration,  where  there  is  only  a ftraight 

* Sir  Isaac  Newton  himfelf  entertained  a high  opinion  of  the  elegance  of  Huygens’s 
:tafte  in  geometry.  See  Pemberton’s  View,  Preface. 
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“ line  and  its  parts  to  aid  the  memory : and  on  this  account  I contrived  a 
“ demonftration  by  help  of  a figure,  by  which  the  compofition  of  ratios  is 
“ avoided,  and  nothing  but  the  properties  of  parallel  lines,  and  fimiiar 
<c  triangles,  enter  into;  it  which  made  it  much  eafier  both  to  my  fcholars  and  me.” 

“ No  doubt  the  fourth  of  the  fecond  book  of  the  Elements  might  have  been 
“ (hewn  from  the  third  and  the  fecond  of  it,  and  Euclid,  or  even  a far  lefs  able 
“ geometer,  could  not  but  fee  it;  but  he  preferred  the  way  by  figures  in  all  the 
“ demonftrations  of  the  fecond  book,  as  (hewing  the  equality  of  the  fpaces 
“ compared  to  the  eye,  which  is  more  clear  than  when  it  is  perceived  by 
“ the  imagination.  As  to  the  fifth  book,  I do  not  fee  that  the  demon  ftrations- 
“ in  it  can  receive  any  help  from  algebra;  and  the  ftraight  lines  made  ufe  of 
“ in  it  make  the  demonftrations  clearer  and  eafier,  than  they  would  be  without 
“ them.  I do  not  underftand  your  meaning,  when  you  fay  any  analogy 
“ may  be  called  algebraical  as  well  as  geometrical.  The  expreffing  lines  by 
“ a fingle  letter  does  not  make  analogy  or  any  thing  elfe  algebraical,  any 
“ more  than  when  they  are  exprefled  by  the  two  letters  at  their  ends,  nor  do  I 
“ think  any  thing  can  be  called  algebraical,  where  no  operation  peculiar  to 
“ algebra  is  made  ufe  of.  I fhould  be  glad  to  fee  an  algebraical  demonftration 
“of  fome  propofition  in  the  5 th  book,  ex.gr.  of  the  17  th,  by  which  perhaps 
“ I might  underftand  your  meaning.  The  47th  Prop,  of  lft  B.  cannot  be  clone 
“ by  fimiiar  triangles  in  the  place  where  it  now  (lands;  and  when  it  is  done 
“ by  them,  I do  not  fee  that  the  demonftration  has  the  lead  dependence 
“ on  any  thing  in  algebra.  You  think  algebra  almoft  indifpenfibly  neceflary 
“ in  difficult  enquiries  : I have,  on  the  contrary,  been  obliged  to  make  ufe  of  the 
“ ancient  method  in  many  problems,  in  which  I could  not  find  that  algebra  was 
“ of  any  ufe  to  me;  fuch  were  the  two  problems,  the  folutions  of  which  I fent 
u fome  time  ago;  and  fo  are  many  others,  of  which  the  following  is  one.  Three 
“ points  and  three  straight  lines  being  given  in  position,  it  is  required  to  place 
“ a triangle  so  that  the  three  angular  points  may  respectively  be  on  the  three 
“ given  straight  lines,  and  the  three  sides  pass  through  the  three  given  points.”* 

(t  The  folution  which  you  give  of  the  laft  problem  at  the  end  of  the  Data, 
“ by  help  of  two  Loci,  is  very  good;  but  I am  not  yet  perfuaded,  that  the  con- 

* The  enunciation  in  this  letter  has  reference  to  a figure  which  is  here  omitted.  It. 
is  alio  to  be  remarked  that  in  the  Opera  Reliqua,  p.  388,  is  a folution  of  a cafe  of  this, 
problem,  viz.  when  the  three  given  points  are  in  one  ftraight  line.. 
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iC  ftruQion  arifing  from  it,  or  the  demonftration  of  it,  will  be  quite  fo  Ample 
“ as  thofe  given  in  that  place  : if  you  had  leifure  to  write  them  out,  without 
“ making  ufe  of  any  algebraical  notation  or  operation,  they  might  then  be 
cc  better  compared.  You  think  I have  taken  advantage  of  the  Locus  ad  Cir- 
ce  cu/um,  but  I aflure  you  it  never  came  into  my  mind  : the  34th  Prop,  in 
“ the  DatUy  as  you  will  fee  by  looking  to  it,  does  indeed  require  the  defcriptiou 
“ of  a circle,  by  which  the  pofition  of  the  ftraight  line  AD  (in  Prob.  p.  465,) 
“ is  found. 

“ It  would  take  up  too  much  time,  and  writing  too  much  for  my  eyes,  to 
<c  fhew  the  advantage  of  the  ancient  method  above  the  algebraic,  and  how  the 
“ precepts  given  in  this  laft  method,  particularly  in  the  Arithmetica  Universalis , 
C£  lead  thofe  who  obferve  them,  from  the  right  folution  of  geometrical 
“ problems,  into  fuch  as  are  quite  out  of  the  natural  method  ; many  inftanccs 
“ of  this  occur  in  that  book,  among  which  is  that  problem  which  is  the 
<c  firft  at  the  end  of  the  fecond  edition  of  the  Conics.  You  fay  the  folution 
“ there  given  is  not  peculiar  to  the  ancient  geometry,  and  you  add,  * what  fhould 
“ hinder  an  algebraift  to  fuppofe  the  angle  BCD  in  my  figure  equal  to  BAC 
‘c  &c.?’  True,  an  algebraift  may  give  a geometrical  folution  of  a problem,  but  it  is 
ec  not  therefore  an  algebraic  folution.  The  folution  you  give  in  the  algebraic 
((  notation  depends  nothing  on  algebra,  for  the  Locus  ax-\-xl—yz  flows  from 
((  one  of  the  firft  properties  of  the  hyperbola  demonftrated  in  the  Conics , 
t(  and  is  the  very  fame_ which  is  made  ufe  of  in  the  lft  Prob.  of  the  appendix. 
<c  It  may  be  faid  that  algebraifts  are  blameable,  not  fo  much  in  making  a wrong 
“ choice  of  a medium,  as  for  hindering  themfelves  from  making  any  choice 
“ not  pointed  out  by  their  rules;  one  of  which  almoft  conftantly  made  ufe 
“ of  by  them  is,  to  let  fall  a perpendicular,  that  by  help  of  the  47.  lft  Elem. 
c<  they  may  get  an  equation,  which  otherwife  they  could  not  fo  eafily  obtain.* 

* An  obfervation  of  Des  Cartes  tends  to  confirm  fome  of  Dr.  Simson’s  remarks  in 
this  letter  ; for  which  fee  Branker’s  Algebra,  p.  65,  (1668.)  Des  Cartes,  in  a letter 
“ not  yet  printed,  writes  thus:  In  searching  the  solution  of  geometrical  questions , I always 
“ make  ufe  of  lines  parallel  and  perpendicular  as  much  as  is  possible  ; and  I consider  no  other 
«■  theorems  but  these  two.  (The  fides  of  like  triangles  have  like  proportions,)  and  (in 
“ rectangle  triangles  the  fquare  of  the  greateft  fide  is  equal  to  the  fquare  of  the  other  two 
« fides,)  and  I am  not  afraid  to  suppose  many  unknown  quantities , that  I may  reduce  the 

proposed  question  to  such  terms , as  that  it  depends  on  no  other  theorems  but  these  two.”  This 
letter  of  Des  Cartes,  however,  was  afterwards  printed,  Amft.  1683,  Epift.  72,  part  iii. 
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“ I forgot,  when  mentioning  the  lalt  problem,  at  the  end  of  the  Data,  to 
“ obferve  that  in  the  equation  you  firft  bring  it  to,  you  give  the  value  of 


“ what  is  called  the  negative  root,  viz.  xrr  — 


1326  , 

1 

277 


It  is  one  of  the  abfur- 


“ dities  introduced  into  algebra  in  the  laft  age,  to  fuppofe  every  equation  has 
“ as  many  roots  as  there  are  units  in  the  index  of  its  higheft  power,  and 
‘ £confequently  that  every  quadratic  equation  has  two:  but  the  contrary,  in 
“ the  prefent  cafe,  can  eafily  be  (hewn.  Your  equation  is  of  the  fame  form 
“ with  this  xt- — \x—\^,  the  root  of  which  you  know  is  x~  \/ 12  + 4 + 2 or  6» 
•“  And  that  this  equation  can  have  no  other  root,  i.  e.  that  there  can  be 
“ no  number  but  6,  from  the  fquarc  of  which  taking  the  quadruple  of  the 
“number,  the  remainder  will  be  12,  appears  thus.  Suppofe  it  poffible,  that 
“ y is  alfo  the  root  of  the  equation,  or  that  yy — \y  — 12.  Then  y muft  be 
“ either  greater  or  lefs  than  6 or  x;  (if  any  deny  this  axiom,  I will  reafon 
“ no  further  with  him  on  this  matter ;)  fuppofe  that  it  is  greater,  y — 4 is  greater 
“ thanx — 4,  and  therefore  the  produft  of  y by  y — 4 is  greater  than  the  product 
“ of  x by  x — 4;  that  is,  yy — 4 y is  greater  than  xx — 4*,  and  confequently  than 
“ 12.  Therefore  yy — 4 y is  not  equal  to  12;  that  is,  y is  not  the  root  of  the 
“ equation.  The  fame  thing  follows,  if  y be  faid  to  be  lefs  than  6. 

“ The  passage  you  have  set  down  from  the  preface  to  the  Conics , might r 
“ I confess,  make  any  one  think  that  I designed  to  have  published  something 
“ on  the  subject  there  mentioned ; but  indeed,  as  1 wrote  in  my  last,  I blun- 
“ dered  in  the  expression,  and  have  no  papers,  and  never  wrote  any  about 
“ that  matter . R.  ST* 


page  296.  The  fentences  fucceeding  the  ‘foregoing  extract  give  additional  explanations 
of  his  opinion,  to  which  the  reader  is  referred.  I may  alfo  remark,  that  in  this  letter,  (Ep. 
72.)  and  in  the  following,  (Epilt.  73.)  fome  difficuhies  are  mentioned  in  the  algebraical 
folution  of  the  cafe  of  the  taflions,  in  which  three  circles  are  given. 

•j-  Dr.  Simson’s  notions  about  negative  quantities  in  algebra  have  been  frequently  men- 
tioned. His  comment  on  the  negative  root  of  a quadratic  equation,  mentioned  in  Mr. 
Scot’s  letter,  though  not  conneded  with  the  other  matters  in  this  correfpondence,  is  retained 
as  a chara&eriftic  fpecimen,  in  his  own  words,  of  the  Dodor’s  manner  of  treating  that  fubjed. 
He  made  no  fecret  of  his  opinions  refpeding  it  : they  were  well  known  to  all  his 
contemporaries ; and  whatever  objedions  may  be  made  againft  them,  he  remained  firm 
in  maintaining  them. 

* This  letter  was  difpatched  to  Mr.  Scot,  13th  Augull  1764  ; and  no  trace  of  corref- 
pendence  between  thefe  gentlemen,  of  a fubfequent  date,  remains. 
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With  refpeft  to  this  correfpondence  mathematical  readers  will  form  their 
own  opinion;  but  it  is  proper  to  remark,  that  Dr.  Simson,  at  the  time  of 
writing  his  letters,  was  in  his  77th  year.  I venture  to  add  a few  remarks, 
which,  to  thofe  who  have  not  confidered  the  fubjedl  particularly,  may  be  ac- 
ceptable. 

In  all  thofe  geometrical  inveftigations,  in  which  the  chain  of  argument  can 
be  rendered  by  the  ancient  analyfis  both  intelligible  to  the  underftanding,  and 
pleafing  to  the  imagination.  Dr.  Sim  son’s  reafoning  in  its  favour  will  not 
be  obje&ed  to.  It  muft  be  admitted  alfo,  as  he  dates,  that  unlefs  operations 
peculiar  to  algebra  be  introduced,  an  inveftigation,  though  clothed  in  the 
characters  of  algebra,  may  yet  be  properly  geometrical.  He  gives  an  example 
of  the  folution  of  a problem  by  the  combination  of  two  local  equations; 
and  fuch  may  always  be  regarded  as  purely  geometrical,  when  the  Loci 
employed  have  been  clemonftrated  in  known  geometrical  works,  and  are 
eafily  deducible  from  the  Data  in  the  problem  without  any  algebraical  operation. 
But  even  when  an  algebraical  procefs  is  requifite  for  inveftigating  the  Local 
Equations ; or  when,  in  the  inveftigation  of  a geometrical  problem  by  algebra, 
lome  inferences  may  be  more  immediately  drawn  by  means  of  known  geo- 
metrical propofitions  than  by  the  operations  of  that  art;  the  algebraical  folutions 
may  by  fuch  aids  be  much  abridged,  and  often  rendered  much  more  elegant. 

It  is  further  to  be  remarked,  that  when  geometry  comes  to  be  employed 
in  praftical  menfuration,  or  in  phyfical  enquiries,  the  moft  obvious  and 
moft  expeditious  methods  of  inveftigation,  whether  geometrical  or  algebraical, 
will  ufually  be  preferred.  It  is  well  known  that  in  fuch  applications,  in 
general  it  is  ufeful,  and  often  abfolutely  necefiary,  to  exprefs  conclufions 
(in  whatever  way  they  may  be  obtained)  arithmetically  ; and  hence  it  is 
frequently  expedient  to  inveftigate  by  algebra  fuch  conclufions,  though  they 
might  without  difficulty  be  obtained  by  geometrical  reafoning,  as  they  muft 
ultimately  aflume  the  arithmetical  form  in  the  pra&ical  ufes  of  them.  I 
muft  alfo  obferve,  that  Mr.  Scott’s  remark  refpefting  the  combination 
of  ratios  is  perhaps  not  fully  anfwered  by  Dr.  Simson;  and  that  the  remark 
may  alfo  in  fome  cafes  be  extended  to  any  long  feries  of  fteps,  by  the  combina- 
tion and  feparation  of  fquares  and  re&angles  arifing  from  the  fegments  of  a ftraight 
line,  by  the  ufe  of  the  Propofitions  of  the  iid  b.  of  Euclid,  or  of  others 
founded  on  that  book.  Though  a demonftration  maybe  regarded  as  ftridly 
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geometrical,  when  fuch  ratios,  and  the  combinations  of  them,  are  fet  down 
either  in  words  at  length,  or  in  a kind  of  fljort-hand,  by  ufing  fome 
algebraical  ^harafters;  yet  when  the  mind  lofes  the  diftinft  perception  of  the 
particular  geometrical  magnitudes  compared,  the  evidence  is  fimilar  in  its 
impreflion  to  that  of  algebraical  reafoning,  in  which  the  previous  demonftration 
of  the  rules  employed  is  the  ground  of  our  affent  to  the  truth  of  the  conclu-. 
fions,  and  not  the  immediate  perception  of  the  geometrical  magnitudes  and 
their  relations. —An  analyfis  or  demonftration  in  which  many  combinations 
of  ratios  are  employed,  may  generally  indeed  be  much  (hortened  by  admitting 
multiplication,  divifion,  or  other  operations  peculiar  to  arithmetic  or  algebra  ; 
but  the  inveftigation  or  demonftration  then  becomes  truly  algebraical.  It 
muft  however  be  admitted,  in  the  particular  cafe  here  fuppofed,  that  the 
evidence  of  the  algebraical  procefs  is  not  materially  different,  or  rather  that 
the  impreflion  of  that  evidence  on  the  mind,  is  not  very  different,  from  that 
of  the  geometrical  method.  The  fame  obfervation  may  be  extended  alfo 
to  the  cafe,  when  many  combinations  of  fquares  and  re&angles  from  the 
fegments  of  a ftraight  line  neceffarily  make  a principal  part  of  a geometrical 
analyfis  or  compofition. 

Dr.  Si  m son  acknowledges  the  difficulty  of  purfuing  fuch  long  trains  of 
reafoning,  by  combining  the  ratios  in  the  Propofition  of  Huyghens  par- 
ticularly alluded  to.  He  found  it  even  expedient  to  contrive  anew  demon- 
ftration by  figures,  which  might  facilitate  his  own  labour  in  le&uring,  and 
more  effe&ually  keep  alive  the  attention  of  his  fcholars,  by  prefenting  objefh 
better  calculated  for  that  purpofe,  and  alfo  for  aiding  the  memory  in  retaining 
the  long  feries  of  fteps  in  that  Propofition.  But  in  fuch  Propofitions  an 
algebraical  deduflion  would  in  many  cafes  be  not  lefs  falisfadtory,  and  far 
more  expeditious,  than  any  other  method. 

It  muft  be  conceded,  however,  by  the  patrons  of  the  algebraical  analyfis,  that 
the  ancient  method,  where  it  can  be  applied,  with  very  few  exceptions,  is 
more  elegant,  and  gives  a more  immediate  and  more  pleafing  convi6lion 
of  the  truth  of  a geometrical  propofition,  than  the  other.  It  muft  be  admitted, 
alfo,  that  there  are  many  geometrical  problems,  even  in  the  clafs  denominated 
plane , of  which  the  algebraical  folution  is  far  from  being  obvious,  and  is 
often  more  difficult  than  the  geometrical ; even  from  the  complexity  of  the 
calculation,  without  regarding  the  inferiority  of  the  conftruftions  which 
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generally  refult  from  the  folution  of  equations.  Dr.  Sim  son,  in  one  of 
his  letters  to  Mr.  Scott,  mentions  an  example;  and  others  equally  illuftrative 
of  the  point  might  eafily  be  pointed  out.* 

That  many  geometrical  problems  are  more  eafily  refolved  by  algebra  than 
by  the  ancient  analyfis,  there  is  no  doubt  ; but  when  the  objeft  is  to  obtain 
a folution,  in  which  rigid  accuracy  is  combined  with  perfpicuity  in  every  ftep 
of  both  the  analyfis  and  demonftration,  the  ancient  method  is  indifputably  to 
be  preferred.  But  the  diftinguifhing  value  of  the  modern  analyfis,  though 
not  particularly  confidered  in  this  correfpondence,  is  the  means  which  it 
affords  of  refolving  geometrical  problems,  inacceflible  to  the  ancient  analyfis 
in  its  prefent  ftate;  and  of  applying  geometry  to  phyfical  inveftigations,  equally 
beyond  the  reach  of  that  more  elegant,  though  lefs  powerful  inftrument.  Such, 
indeed,  lias  been  the  fuecefs  of  the  modern  analyfis,  in  the  vafl  enlargement 
of  fome  important  branches  of  fcience,  and  of  the  arts  depending  on  them, 
that  all  reafonings  on  any  theoretical  imperfection  in  its  principles,  which 
does  not  affeCt  the  truth  of  the  conclufions,  is  fuperfeded  by  the  wonderful 
extent  and  utility  of  its  power  and  application/! 

In  a mifcellaneous  MS.  volume  of  the  year  1722  were  found,  annexed  to  the 
folution  of  a geometrical  problem,  fome  fhort  obfervations  by  Dr.  Simson  on 
the  ancient  analyfis;  which,  though  apparently  fuggefted  merely  by  that  folution, 
and  written  without  any  particular  view,  yet  mark  the  accuracy  of  his  notions 
refpeCting  that  analyfis  at  this  early  period,  before  he  had  made  much  progrefs 
in  the  refloration  of  the  loft  analytical  works  of  the  ancient  geometers.  They 
may  however,  notwithftanding  thefe  circumftances,  be  confidered  as  a fuitable 
addition  to  the  DoClor’s  letters  on  the  fubjeCl  in  his  old  age,  which  have  been 

* The  problem,  (117  lib.  vii.  Pappi)  and  the  extcnfions  of  it,  of  which  a fhort  hiflory 
is  given  in  note  E,  may  alf®  be  mentioned  as  examples. 

-J-  Such  is  the  power  of  the  modern  analyfis  in  many  complex  inveftigations,  that  an 
obfervation  of  Wolfius  (tom.  v.  Math.  Univ.  p.  210)  will  not  be  confidered  as 
altogether  extravagant,  even  by  the  rational  admirers  of  ancient  geometry.  “ Sane  fi 
“ Archimedes  et  Apollonius  noftro  asvo  revivifcerent,  in  ftuporem  raperentur  vifis 
“ inventis  recentiorum,  quae  per  algebram  fuerunt  in  apricum  produdta;  neque  unquam 
« fibi  perfuafliffent  patere  ad  talia  mortalibus  aditum.”  The  original  and  powerful  genius 
of  Archimedes  however,  had  his  life  been  prolonged,  might  have  anticipated  many  of  the 
great  difcoveries  of  modern  times ; and  have  adorned  them  alfo  with  his  elegant  and 
accurate  manner  of  demonftration. 
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given  in  this  note.  To  prevent  uimccetlary  trouble,  the  particular  references  to 
the  problem  are  omitted. 

• “ Elegans  cih  hoc  exemplum  vers  et  genuinae  tain  anialvfios  quam  con- 
“ ftruftionis  et  demonftrationis,  methodo  veterum  inftiUitarum,  quafque  aigebra 
<(  recentiorum  nunquam  praebuiflet.” 

“ In  genere  notandum  eft,  analyfim  eo  puriorem  et  elegantiorem  habendum 
“ efie,  quo  minus  artificii  in  conftru&ione  analyfi  praemifla  invenitur;  i.  e.  quo 
<e  pauciores,  eaeque  non  nifi  oh  rationes  obvias  ducendae  lineae,  conftru&ionem 
(e  iflam  ingrediuntur. 

{C  Analyfes  enimhac  methodo  inftitutae  praeferendae  funt  iis  quae,  quamvisbre- 
f(  viores  efie  poterint,  tamenope  conftru£tionis  minus  obvize  perficiuntur,  i.e.  hae 
“ ipfae  analyfes  altera  analyfi  indigent,  ut  ad  iftas  conftru&iones  perveniatur,  quae 
“ propterea  minus  perfects  funt  cenfendae.  Perfeftiffimae  enim  funt  analyfes  qua; 
,e  a datis  procedunt  ad  ilta  quae  immediate  cum  iis  conne&untur,  atque  ita  donee 
e‘  ad  quaefitum  perveniatur.  Verum  quidem  eft,  cos  qui  fagaci  et  acri  polient 
<c  ingenio,  pofle  per  pauciores  gradus  ad  quaefitum,  quafi  faltando,  pervenire,  fed 
i(  hoc  nullo  modo  poteft  fieri,  nifi  vel  animo  perceperint  grados  omiflbs,  quod 
<e  redit  ad  methodum  delcriptam,  vel  tentando  inciderint  in  conftru&ionem 
t(  quandam,  a datis  fatis  remotam,  id  quod  omni  cura  ab  analyfta  eft  vitandum. 

Cum  nihil  verft  et  genuina  analyfi  magis  diftat,  nihil  magis  abhorreat,  quam 
te  tentandi  metbodus ; hanc  enim  amovere  et  certiflima  via  ad  quaefitum  per- 
t{  ducere,  praecipuus  eft  analyfeos  finis;  quamvis  fatendum,  tentando  et  in 
“ tenebris  quafi  palpitando,  quaefitum  pofle  inveniri,  fed  hac  methodo  nunquam, 
“ nifi  cogente  demum,  ob  deficientem  analyfim,  necefiitate  procedendum.  De 
(<  compofitionis  et  demonftrationis  natura,  cum  eae  ex  analyfi  femper  eificiuntur, 
eodem  modo  judicandum, 

“ Porro  animadvertendum  eft  nihil  in  analyfi  de  quaefito  vel  ejus  quavis  affec- 
tione  fupponenduin  quod  ex  datis  non  clare  float.  Ex  gr.  In  invettigatione 
“ loci  alicujus  non  fupponendum  eft  locum  efle  rectavi  vel  circulum,  quoniam 
“ hoc  eft  quod  quaeritur.  Et  hoc  vitio  laborat  analyfis  ex  qua  conftru&ionem 
fuam  Prob.  in  Prop.  7,  p.  25,  lib.  i.  Apollonii  de  Lccis  Plants,  haufifle 
*c  videtur  Fermatius,  nam  inveniendo  duo  pun&a  in  quibus  locus  quaefitus 
“ fecat  datas  pofitione  re&as,  et  affirmando  re£tani,  haec  duo  jungentem,  efle 
“ locum  quaefitum,  videtur  eum  etiam  in  analyfi  fuppofuifle,  locum  quaefitum 
u efle  re&am. 
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“ Notandum  denique  in  difficilioribus  problematis  tra&andis  multum  ad 
ee  folutionem  conducere,  fi  a cafu  aliquo  fimpliciore  inciperimus.” 

He  proceeds  to  illuftrate  this  laft  obfervation  by  a particular  cafe,  which  is 
too  long  for  infertion. 
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Account  of  the  Mathematical  Collections 
of  Pappus.'!' 


§.  I.  Tico  first  Books  of  Pappus. 

PAPPUS,  an  eminent  Mathematician  of  Alexandria, 
flourifhed  about  the  end  of  the  fourth  century.! 
the  very  brief  accounts  which  remain  refpedting  him,  he 
is  mentioned  as  the  author  of  feveral  treatifes  all  of  which; 
except  his  Mathematical  Collections , probably  the  moft  valuable 
of  his  writings,  appear  to  have  perifhed.  This  work,  as  the 

f In  Dr.  Hutton’s  learned  work,  the  Mathematical  Dictionary,  there  is  an 
excellent  abftradt  of  the  contents  of  the  Mathematical  Collections,  to  which  I at  firft 
intended  to  have  referred.  But  on  further  conlideration,  I found  that,  for  the 
purpofe  of  giving  a fatisfadtory  account  of  Dr.  Simson’s  commentaries  and  corredtions 
of  that  work,  a more  detailed  ftatement  was  necefiary,  as  will  readily  appear  to  the 
intelligent  reader. 

| See  Su  idas)  (n iwos,)  alfo  Ger.  Vossius  de  Chronologia  Mathematicorum ; and 
Montucla  tom.  i.  In  Suidas  feveral  works  of  Pappus  are  mentioned;  but  neither 
his  Colledtions,  nor  a treatife  alluded  to  by  himfelf  in  b.  iv.  of  the  Colledtions, 
(Command,  fol.  56,  1588.) 
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name  imports  is  mifcellaneous,  and  beiides  a variety  of 
Propofitions,  both  problems  and  theorems,  contains  fome 
curious  notices,  not  to  be  found  elfewhere,  of  the  hiftory 
of  mathematics  and  of  mathematicians  in  his  own  and  in 
preceding  times.  Its  chief  importance  however  is,  as  has 
already  been  mentioned,  that  from  it  alone  we  derive  fatis- 
faftory  information  refpedling  the  ancient  geometrical 
analyfis.  In  the  preface  to  the  feventh  book,  particularly, 
is  given  a defcription  of  the  mod  valuable  treatifes  in  the  col- 
lection, which  in  the  celebrated  fchool  of  Alexandria*  got 
the  title  of  rluroq  avoiXvopevog,  and  which  was  compofed  by  fome 
,of  the  mod  eminent  geometers  of  antiquity,  for  promoting  the 
ufe  of  that  analyfis. 

Of  the  eight  books  of  the  Mathematical  Collections , the  firft 
aqd  about  one  half  of  the  fecond  are  prefumed  to  be  loft;  the 
j-eft  have  reached  the  prefent  time,  though  with  many  imper- 
fections, and,  in  fome  palfages  fo  mutilated,  that  the  meaning 
cannot  be  certainly  afeertained.  The  original  Greek  (except 
fome  ftiort  extracts)  has  never  been  printed ; and  the  only  tranf- 
lation of  it,  by  Commandine,  was  firft  publifhed  at  Pifaurum 
in  1588;  and  another  edition,  with  little  variation  or  improve- 
ment, was  printed  in  1660  at  Bologna.-}-  This  tranflation  is 

* It  is  remarked  by  Vossius,  in  the  before-mentioned  work,  “ ab  Euclidis  tem- 
“ pore  ufque]  ad  tempora  Saracenica,  vix  ullum  invenire  fit  nobilem  mathematicum, 
“ quin  vel  patria  fuit  Alexandrinus,  vel  faltem  Alexandria  dederit  operam 
“ Mathesi." 

f Though  the  fecond  edition  is  faid  to  be  . corrected,  yet  this  appears  to  be, only  in 
fome  prefs  errors  of  the  former  editioq,  while  new  errors  of  the  fame  kind  are  intro- 
duced: but  there  is  no  attempt  to  amend  the  obfeure  and  deficient  palfages  in  that 
tranflation.  From  fome  convenience  of  the  bookfeller,  the  original  edition  fucces- 
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accompanied  with  a commentary,  often  tedious,  and  in  fome 
places  defective;  but  at  the  fame  time  extremely  valuable, 
from  the  explanation  which  it  contains  of  fome  difficulties,  and 
the  correction  of  many  errors  in  the  MS.  ufed  by  Commandine, 
and  which  pervade  all  the  MSS.  of  Pappus  that  have  hitherto 
been  examined.  From  Commandine’s  manner  of  referring 
to  the  Greek,  it  appears  that  he  had  only  one  MS.  for  his  guide. 
He  died  before  the  work  had  received  his  laft  corrections;  and 
no  account  is  given  of  the  hiftory  or  character  of  the  MS. 
which  he  followed. -f  From  a family  difpute  between  two 
fons-in-law,  the  publication  was  fufpended  for  fome  time  after 
his  death;  and  at  length,  by  the  munificence  of  his  patron  the 
Duke  of  Urbino,  the  tranllation  was  printed,  but  confefledly 
without  any  correction  whatever  of  the  errors  or  omiflions  in 
the  unfinifhed  work  of  Commandine4 

In  this  ftate,  however,  it  was  a very  interefling  communi- 
cation to  the  mathematicians  of  that  age,  and  excited  much 
curiofity  refpeCting  fome  branches  of  the  ancient  geometry, 
which,  before  this  publication,  were  little  confidered  or  known 
in  modern  Europe.  Accordingly,  not  long  after  its  appearance, 

ffively  got  three  title-pages  and  dates;  the  firft,  Pifauri  1588;  the  fecond,  Venetiis 
1589  ; and  the  third,  Pisauri  l£>02. 

-j-  Commandine  in  many  hundred  notes  quotes  the  Codex  Grjecus.  In  a very  few 
places  indeed  he  does  quote  the  Gr^ci  Codices;  but  this  last  expreflion  feems  to 
have  arifen  merely  from  inadvertence,  as  in  no  inftance  is  there  any  comparifon  of 
readings  of  different  MSS.  though,  in  a great  many  cafes,  from  the  fenfe,  he  correfts 
the  blunders  of  the  one  manufcript  to  which  he  ufually  refers. 

t Ses  the  Dedication,  and  alfo  the  addrefs  to  the  reader,  in  which  thefe  circum- 
ftances  are  mentioned;  and  it  is  alfo  obferved  that  Commandine  had  made  diligent 
fearch  for  the  two  firft  books  of  Pappus,  but  without  fuccefs. 
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Snellius,  Vieta,  Marinus  Ghetaldus,  and  Fee  mat, 
attempted,  from  the  defcription  of  the  tcVo?  uvuXvopevos  in  the 
feventh  book,  to  reftore  feveral  of  the  loft  books  of  Apollonius, 
which  made  a principal  part  of  that  collection.  Afterwards 
Schooten,  Ur.  Wallis,  and  fubfequentiy  Dr.  Halley, 
purfued  the  fame  track;  and  thus  a number  of  thefe  ancient 
treatifes  were  reftored,  with  various  fuccefs  indeed,  and  with 
different  characters  of  elegance  and  accuracy,  as  has  already 
been  obferved  in  the  foregoing  Memoir. 

The  two  firft  books  of  Pappus  are  not  in  Commandine’s 
tranflation,  from  their  not  being  found  in  any  of  the  MSS.  to 
which  he  had  accefs ; and  they  are  wanting  alfo  in  feveral 
other  MSS.  remaining  in  various  libraries  of  Europe.*  In  a 
MS.  of  Pappus,  in  the  Savilian  Library  at  Oxford,  (No.  9,) 
there  is  preferved  about  one  half  of  the  fecond  book,  which 
was  publifhed  by  Dr.  Wallis  in  1688,  with  a Latin  tranflation, 
and  valuable  notes,  explanatory  of  the  Greek  arithmetic. 

From  this  remaining  fragment,  it  is  reasonably  conjectured 
by  Dr.  Wallis,  that  thefe  two  books  related  folely  to  that 
arithmetic;  and  thence  he  infers  that  the  lots  of  them  is  not 
greatly  to  be  lamented.  We  learn  from  the  fragment,  indeed, 
that  Apollonius  had  compofed  a treatife  on  this  fubjedt,  to 
which  Pappus  frequently  refers  ; and  Dr.  Wallis  derives  from 
it  fome  information  refpeaing  the  notation  and  algorithm  of 
the  ancient  arithmetic.  From  the  defective  mode  of  notation 


* See  at  the  end  of  this  Appendix  a fhort  notice  of  the  MSS.  of  Pappus,  which 
are  generally  known  to  be  preferved  in  the  libraries  of  Europe.  It  may  be  obferved 
in  this  place,  that  fome  of  them,  befides  the  Savilian  MS.,  have  the  fragment  of  the 
iecond  book  publifhed  by  Dr.  Wallis. 


APPENDIX  I. 


135 


amo-ng  the  Greeks,  as  compared  with  that  of  modern  Europe, 
though  there  be  much  ingenuity  in  fome  of  their  methods,  we 
need  not  be  furprifed  at  the  great  inferiority  of  their  l'yftem. 
Dr.  Wallis  remarks,  that  the  bufinefs  of  the  fecond  book  of 
Pappus  appears  to  be  nearly  equivalent  to  what  is  now  con- 
fidered  as  a very  fimple  proportion,  viz.  that  the  multiplication 
of  any  numbers,  all  or  any  of  which  have  cyphers  annexed, 
may  be  performed  by  multiplying  thefe  numbers  without  the 
cyphers,  and  then  adding  all  the  cyphers  to  the  product.  The 
fir  ft  book  he  with  much  probability  conjectures  to  have  been 
employed  about  the  fimple  operations  of  the  addition  and 
fubtraCtion  of  numbers.*  And  I need  only  further  remark, 
that  there  is  no  appearance  among  Dr.  Simson’s  papers  of  his 
having  directed  his  attention  to  this  fragment. 

The  fucceeding  five  books  of  Pappus  are  geometrical,  and 
the  laft  is  almoft  entirely  mechanical.  They  are  all  of  a 
mifcellaneous  character;  though  in  fome  of  them  there  is  a 
certain  degree  of  method,  and  titles  have  been  prefixed  to 
them,  alluding  to  the  principal  matters  contained  in  the  fevcral 
books.-f-  Thefe  titles  do  not  appear  to  have  been  in  the  MS. 
followed  by  Commandine,  as  he  does  not  mention  them  in  his 
tranflation  ; and  probably,  indeed,  they  did  not  belong  to  the 
original  work,  but  were  added  by  fome  commentator,  perhaps 
of  a much  later  age.  Though  I purpofc  to  give  a particular 
account  of  the  contents  of  the  feveral  books,  it  may  be  proper 

* See  Walsii  Fragmentum  Secundi  Libri  Pappi,  aud  the  Epilogus . 

t The  MS.  Boll,  has  thofe  titles,  from  which  they  are  copied  in  this  Appendix- 
The  tmo  Sayilian  MSS.  at  Oxford  h’ve  them,  and  likewife  the  Parifian  MSS. 
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firft  to  mention  the  diftindhons  of  geometrical  proportions 
(efpecially  of  problems)  affiimed  by  the  ancients,  as  they  are 
Hated  by  Pappus  in  two  paffiages  of  his  work,  exprefled 
nearly  in  the  fame  words.| 


Commandine’s  tranflation  of  thefe  paffiages  is  given  in 
Appendix  II.  and  the  Greek  not  having  been  printed,  is  added 
from  the  two  Savilian  MSS.S  and  the  MS.  Bull,  for  the  fatis- 
fa6tion  of  thofe  who  may  with  to  confider  them  accurately. 
From  thefe  extracts  it  appears  that  it  was  the  difficulty,  or  rather 
the  impoffibility,  of  refolving  fome  problems  by  the  circle  and 
ftraight  line,  which  fuggefted  the  inveftigation  of  other  curve 
lines,  by  the  defcription  of  which  the  folution  of  fuch  problems 
might  be  accompliffied.  The  doubling  of  the  cube,*  and  the 
trifedtion  of  an  arch  of  a circle,  were  two  celebrated  problems, 
which  exercifed  the  ingenuity  of  the  more  ancient  geometers, 
but  which  were  found  not  to  be  refolvable  by  plane  geometry. 
From  the  very  brief  accounts  which  remain  of  thefe  fpecu- 
lations,  it  appears  that  the  firft  attempt  of  producing  new 
curves,  which  might  be  employed  in  geometrical  fcience,  was 
from  the  fedtion  of  a folid  by  a plane  ; and  the  only  folids 
confidered  in  the  early  (late  of  the  fcience,  which,  by  fuch  a 


. J The  firft  paflage  is  in  the  third  book,  fol.  4.  b.  in  Commandine’s  Pappus,  (1568,) 
and  the  other  in  the  fourth  book,  fol.  60. 

§ Accurate  copies  of  thefe  paffages  from  the  two  Savilian  MSS.  were  procured  fof 
me,  in  the  moft  obliging  manner,  by  the  Rev.  Dr.  Robertson,  Savilian  Profeffor  of 
Geometry ; who  alfo  gave  me  every  facility  for  confulting  thefe  MSS.  and  other  books 
in  the  very  curious  collection  placed  under  his  care.  I met  with  the  lame  obliging 
attention,  when  confulting  fome  MSS.  and  books  in  the  Bodleian  Library. 

* Ufually  called  the  Deliacal  Problem,  from  the  well-known  tradition  about 
doubling  the  cubical  altar  at  Delos. 
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fe&ion  could  produce  curves  different  from  the  circle,  were  the 
cylinder  and  cone.  But  as  the  fe<5iions  of  the  latter  compre- 
hended the  curves  refulting  from  the  fedtions  of  the  former, 
the  three  new  curves,  arifing  from  the  different  poflible  fedfions 
of  the  cone  by  a plane,  obtained  the  name  of  Conic  Seditions. 
By  thefe  curves  the  two  before-mentioned  problems  were  eafily 
refolved  ; and  from  this  origin,  all  problems  requiring  for  their 
folution  the  defcription  of  one  or  more  of  them,  were  called 
folid,  though  they  had  no  other  relation  to  folid  figures. 

Some  other  curves  were  alfo  invented  by  ingenious  men  of 
thofe  times  for  the  fame  purpofe;  but  the  Ancients  did  not  pur- 
fue  this  branch  of  geometry,  and  confidered  only  a fmall  number 
of  fuch  lines,  without  having  had  any  notion  of  the  unbounded 
number  which  modern  fpeculations  have  brought  into  notice ; 
and  therefore,  without  propofing  any  principle  of  fyftematic 
arrangement.  All  curves,  befides  the  Conic  Se<5tions,  according 
to  the  account  of  Pappus,  in  the  paflages  alluded  to,  were  by 
the  ancients  denominated  Lines , and  problems  refolvable  only 
by  fuch  curves  were  called  Linear  Problems.  All  geometrical 
problems  therefore,  among  them,  were  divided  into  three 
clafles,  plane,  folid,  and  linear*,  and  theorems  were  fometimes 
diftinguiftied  in  the  fame  manner,  as  they  had  reference  to 
thofe  three  clafles  of  lines.  The  fuperior  lines  treated  of  by 
Pappus,  and  other  ancient  writers,  were  the  conchoid , the 
cijffoid , the  fpiral , and  the  quadratrix ; and  a few  others  are 
flightly  alluded  to. 

In  the  folution  of  the  two  celebrated  problems,  which  are 
fuppofed  to  have  given  rife  to  the  inveftigation  of  new  curves, 
fome  of  thefe  laft-mentioned  curves  have  been  employed,  as 

T 


138 


APPENDIX  I. 


well  as  the  Conic  Sections.  And  we  are  informed  by  Pappus, 
that  the  difficulty  of  defcribing  the  Conic  Sections  with  me- 
chanical accuracy  led  fome  of  the  ancient  geometers  to< 
employ  thofe  higher  curves,  the  defcription  of  which  was  found 
to  be  more  eafy.  The  conchoid  in  particular  was  ufed  for 
finding  between  two  given  ftraightlines  two  mean  proportionals, 
from  which  the  doubling  the  cube  was  an  obvious  inference; 
and  the  trife&ion  of  an  arch  of  the  circle  was  accomplifhed 
alfo  by  the  fame  curve,  and  likewife  by  the  fpiral  and  qua- 
dratrix.*  From  Pappus  it  appears,  however,  that  the  early 
Mathematicians  had  at  firft  fome  relu&ance  in  admitting  either 
the  Conic  Sedtions  or  fuperior  curves  in  the  folution  of  pro- 
blems, confidering  them  as  not  ftridfly  geometrical  but 
afterwards  thefe  lines  became  objects  of  much  curious  inveffi- 
gation,  even  among  the  ancients ; and  in  modern  times  ulti- 
mately were  of  the  molt  extenfive  utility,  both  in  abftra6l  and 
in  phyfical  feience. 

The  above-mentioned  paflages  of  Pappus  naturally  fuggeft 
an  obfervation  which  may  be  dated  in  this  place  ; that  expref- 
fions  occur  on  this  fubjedt,  in  the  writings  both  of  ancient  and 
modern  geometers,  in  which  there  feems  to  be  fome  want  of 
that  precffion  and  confiftency  which  properly  belong  to  the 
language  of  mathematical  enquiry.  The  defcription  of  any 
geometrical  line  from  the  data  by  which  it  is  defined,  muft 
always  be  aflumed  as  poffible,  and  is  admitted  as  the  legitimate 

* Thefe  problems  are  refolved  in  that  manner  by  Pappus,  in  b.  iii.  and  iv. 

+ Even  fome  of  the  more  early  of  the  Mathematicians,  reckoned  modern,  enter- 
tained a fimilar  notion;  particularly  Vieta. 
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means  of  a geometrical  conftrudfion  : it  is  therefore  properly- 
regarded  as  a postulate.  Thus  the  defcription  of  a ftraight 
line  and  of  a circle  are  the  poftulates  of  plane  geometry, 
aflumed  by  Euclid.  The  defcription  of  the  three  Conic  * 
Sections , according  to  the  definitions  of  them,  muft  alfo  be 
regarded  as  poftulates ; and  though  not  formally  ftated  like 
thofe  of  Euclid,  are  in  truth  admitted  as  fuch  by  Apollo- 
nius,-f-  and  all  other  writers  on  this  branch  of  geometry 
The  fame  principle  muft  be  extended  to  all  fuperior  lines. 

It  is  true,  however,  that  the  properties  of  fuch  fuperior 
lines  may  be  treated  of,  and  the  defcription  of  them  may  be 
aflumed  in  the  folution  of  problems,  without  an  adtual 
delineation  of  them.  A plaufible  though  imperfedt  repre- 
fentation  of  geometrical  lines  is  indeed  extremely  ufeful 
in  aflifting  the  imagination,  when  we  are  employed  in  the 
inveftigation  of  their  affedtions  ; but  the  degree  of  accuracy 
with  which  they  are  exhibited  is  of  no  importance  to  the 
truth  of  the  reafoning,  or  to  the  fatisfadfion  with  which  it  is 
perceived.  For  it  muft  be  obferved,  that  no  lines  whatever, 
not  even  the  ftraight  line  or  circle,  can  be  truly  reprefented 
to  the  fenfes  according  to  the  ftridt  mathematical  definitions;^: 
but  this  by  no  means  affedts  the  theoretical  conclufions 

+ See  Prop.  52,  53,  54,  Apollon,  b.  i.  in  which  the  defcription  of  the  three 
feftions  is  affuraed  precifely  according  to  the  definitions  given  of  them  by 
Apollonius.  ' x > "■  <■  i 

$ Cartesii  Geomctria,  lib.  ii.  at  the  beginning.  It  may  alfo  be  remarked,  that 
even  in  the  Elements  of  Eu  clid,  particularly  in  the  xith  and  xiith  books,  certain  con- 
ftru&ions  are  affumed,  which,  though  perfedtly  confident  with  the  rigour  of  geometrical 
demonftration,  would  in  mechanical  practice  be  extremely  difficult.  But  they  muft 
be  confidered  as  poftulates,  though  not  ftated  to  be  fuch  by  Euclid. 
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which  are  logically  deduced  from  fuch  definitions.  It  is 
only  when  geometry  is  applied  to  practice,  either  in  menfu- 
ration,  or  in  the  arts  connected  with  geometrical  principles* 
that  accuracy  of  delineation  becomes  important. 

Among  the  ancients,  the  defcription  of  curve  lines  with 
a certain  degree  of  eafe  and  accuracy  was  important ; as 
we  have  reafon  to  believe  that  fuch  defcriptions  were 
often  ufed  by  them  in  practical  applications  of  geometry 
to  menfuration  and  mechanics.  This  the  limited  nature 
of  their  fyftem  of  computation  rendered  particularly  ex- 
pedient; and  influenced  by  this  confideration,  we  may  prefume, 
the  Greek  geometers,  in  the  folution  of  problems  refolvable 
by  the  Conic  Sections , fometimes  employed  fuperior  curves, 
on  account  of  the  greater  facility  of  defcription;  of  which 
there  are  examples  in  the  Collections  of  Pappus.*  In  recent 
times,  however,  the  power  of  the  modern  analyfis,  efpecially 
with  the  aid  of  trigonometry,  renders  the  accurate  delineation 
of  curves  feldom  neceflary;  and  in  the  few  cafes  where  it 
may  be  ufefully  employed,  thofe  curves  ought  no  doubt 
to  be  aflfumed,  the  defcription  of  which,  in  the  exifting 
Itate  of  mechanical  arts,  moft  conveniently  enfures  the 
required  degree  of  exa&nefs. 

But  in  a fcientific  confideration  of  the  fubjedf,  it  is  a 
principle  admitted  ultimately,  both  by  the  ancient  and 
modern  geometers,  that  the  proper  folutions  of  problems 

* Pappus  enumerates  feveral  folutions  of  the  Deliacal  problem,  fome  of  them  purely 
mechanical,  and  one  of  them  by  the  conchoid  ; a curve  of  a clafs  fuperior  to  the 
Conic  Sections.  Sir  Isaac  Newton  even  admits,  that  in  certain  cafes  the  conchoid 
may  be  preferred  to  the  Conic  Sections , on  account  of  the  fimplicity  of  defcription^ 
Arith.  Universalis , Appendix,  constructs  /Equationum  linearis. 


APPENDIX  I. 


141 


muff  be  effected  by  the  defcription  of  the  lowefl  clafs  of 
lines  by  which  they  are  practicable ; and  that  though 
conftruCtions  of  problems  by  curves  fuperior  to  thofe  by 
which  they  are  refolvable,  may  be  demonftrably  true,  and 
in  particular  cafes,  may  be  praCtically  ufeful*  yet  in  theory 
are  to  be  rejected  as  irregular. 


§.  II.  The  Third  Book  of  Pappus. 

This  book,  as  the  title  imports,  contains  geometrical  pn> 
blems,  both  plane  and  folid.* 

The  problems  conlidered  in  this  book  are  four:  firft,  the 
duplication  of  the  cube,  or  what  is  equivalent,  the  finding 
two  mean  proportionals  between  two  given  ftraight  lines, 
which  is  folid  : fecond,  a problem  refpeCting  the  mediatates: 
third,  a fort  of  paradoxical  problem,  to  place  two  ftraight 
lines,  drawn  from  two  points  in  one  fide  of  a triangle,  to  a 
point  within  it  which  may  be  greater  than  the  other  two 
fides : fourth,  to  defcribe  the  five  regular  folids  in  a fphere- 
Thefe  three  are  confidered  as  plane. 

The  firft  problem,  which  was  an  objeCt  of  much  confideration 
among  the  ancients,  is  refolved  by  Pappus  in  feveral  of 
the  methods  then  known  ; but  he  begins  with  a refutation 
of  an  unfcientific  attempt  to  refolve  it  by  plane  geometry, 
which  feems,  in  his  time,  to  have  excited  fome  attention.  The 

* The  title  in  MS.  Bull,  is  TLx-atJa  ’ AAtt-avv^ius  o-vvayuyvvf  r,  vstgityti  S«  •zj%il3Ar,fixia. 
ytufA^iKcc  tw'nstbx  kcci  street. 

t-  The  transcript  from  the  Parisian  MS.  in  the  Savilian  library  ha>  o-vvxyuyuv  fxx^.yxxriKm.- 
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examination  of  it,  which  had  been  folicited  from  Pappus 
by  the  author  and  his  friends,  requires  a long  train  of 
reafoning,  from  the  complex  conftrudtion  which  had  been 
propofed  by  this  inaccurate  geometer ; and  fome  things, 
aflumed  by  Pappus  in  this  argument,  are  demonftrated  in 
four  propofitions  annexed  to  it.  Both  the  text  and  the  dia- 
gram have  been  injured  by  tranfcribers  ; but  Commandine’s 
trnnflation  is  much  amended  by  Dr.  Simson,  and  a few  of 
his  corre6tions,  indeed,  are  confirmed  by  the  MS.  Bull,  and 
feveral  in  the  figure  are  from  the  Parifian  MSS.  communicated 
by  Dr.  Moor.  Before  giving  the  particular  folutions  of 
the  Deliacal  problem,  Pappus  premifcs  a fkitement  of  the 
ancient  diftin<5tion  of  lines,  already  explained.  In  this 
account  he  mentions  the  folution  of  the  Deliacal  problem 
by  means  of  the  Conic  Sections , without  however  giving  a 
detail  of  that  folution;  but  he  explains  feveral  others,  viz. 
three  mechanical,  by  Eratosthenes,  Hero,  and  Pappus 
himfelf ; and  a fourth  of  Nicomedes,  by  the  defeription 
of  another  curve,  fuppofed  to  be  invented  by  him,  and 
called  the  Conchoid.  Eutocius,  in  his  commentary  on 
Archimedes  (Prop.  2.  lib.  ii.  de  Sphcera  et  Cylindro) 
gives  feveral  other  folutions,  (ten  in  all,)  and  particularly 
two  by  Menechmus  by  the  interfe6tion  of  two  Conic 
Sections. — It  may  be  obferved  alfo,  that  in  fome  of  the  MSS. 
of  Pappus,  at  the  end  of  the  third  book  are  placed  fome 
variations  of  the  mechanical  folutions  of  this  problem,  not 
taken  notice  of  in  Commandine’s  edition.^ 

f In  Prop,  24.  lib.  iv.  The  folution  of  this  problem  by  the  conchoid  is  repeated; 
and  the  folution  in  Pappus’s  method  in  this  book  is  alfo  repeated  in  lib . viiL  Prop.  1 1 . 
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The  fecond  problem  refpedling  the  medietates  is  branched 
out  into  twenty-one  Proportions,  with  feveral  definitions 
and  explanations.  He  diftinguifhes  three  fpecies,  and  when 
three  lines  (or  three  numbers)  are  either  arithmetical, 
geometrical,  or  harmonical  proportionals,  according  to  the 
common  definitions  of  thefe  terms,  they  were  anciently 
called  medietates:  while  the  term  analogy  was  ufually 

applied  only  to  the  geometrical  proportionals ; fo  that  ftridly 
an  analogy  is  a medietas , but  not  converfely. 

The  principal  problem^  which  he  propofes,  is  to  place  the 
three  medietates  in  a femicircle.  The  refolution  of  this 
by  Pappus  is  in  Prop.  16th,  but  he  begins  with  animadverting 
on  a geometer  of  his  time  for  his  manner  of  treating  the 
problem,  though  unjuftly,  as  Dr.  Sim  s on  obferves  in  a note 
on  this  pafiage.§ 

Before  this  16th  Prop,  however  are  ten  problems  according 
to  Commandine’s  enumeration,  refpedling  the  three  medie- 
tates. But  after  that  Propofition  he  obferves,  that  Nicomachus 
the  Pythagorean,  and  others,  had  treated  not  only  of  thefe 
original  medietates,  but  alfo  of  three*  others  which  were  added 

* Called  the  fecond.  (The  Deliacal  problem  being  the  firft.)  It  is  propofed  in 
fol.  7 b.  Command.  Pappi.  And  in  the  fame  page  is  the  definition  here  referred  to. 

§ Dr.  Simson  quotes-ViNCENTio  Viviani  de  Lodi  solidis,  lib.  iii.  page  go,  where 
there  are  fome  Propofitions  concerning  the  medietates,  and  alfo  a remark  of  this 
miftake  of  Pappus.  I may  add,  that  Blondel,  in  his  Resolut'an  des  4-Problemes 
d’ Architecture,  makes  the  fame  corredtions  of  Pappus's  cenfure;  and  adds,  that  the 
folution  by  Pappus  (Prop.  ]6.)  is  defective.  But  his  objedtion  to  that  Prop,  is  rather 
verbal  than  geometrical.  See  Blondel,  p.  36.  37. 

* Proclus,  inhis  Commentary  on  Euclid,  (p.  19.  Hervagii,)  ftates  that  Eudoxus 
of  Cnidus,  about  the  time  of  Plato,  added  three  analogies  dvaXoyias)  to  the  three 
then  known,  and  the  former  probably  were  the  medietates  alluded  to  in  this  place 
by  Pappus. 
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among  the  ancients,  and  four  more  among  the  moderns,  making 
4en  altogether,  which  he  defines  and  illuftrates  by  a number 
of  Propofitions  to  the  27th  inclufive.  Thefe,  particularly 
the  ancient  medietates,  were  much  confidered  in  the  Pla- 
tonic School,  in  which  probably  they  originated,  and  to 
which  Pappus  belonged.  Eratosthenes  compofed  two 
hooks  on  the  medietates,  (probably  the  Loci  ad  medietates) 
and  though  they  were  part  of  the  rosrog  umXvopevog,  Pappus 
gives  no  defcription  of  them,  and  has  preferved  no  Lemmata 
conne<5ted  with  them.-j-  This  may  be  confidered  as  a pre- 
fumption  of  his  opinion  that  in  his  time  they  were  not 
regarded  as  important  ; and  he  further  remarks  of  the  more 
ancient  medietates,  that  they  were  ufeful,  chiefly  in  explain- 
ing -dilutions  to  them  in  ancient  writings ; and  probably  this 
was  the  principal  objedl  of  the  details  which  he  has  given 
refpe^fing  them. 

The  general  nature  of  the  third  problem  has  been  men- 
tioned, and  it  is  expanded  into  fixteen  Propofitions.  It  is  a 
fort  of  paradox,  and  he  refers  to  a treatife  of  Erycemus  on 
Paradoxes,  which,  in  the  time  of  Pappus,  was  generally  cir- 
culated, and  probably  in  fome  eftimation.  Some  of  the 
Propofitions  are  curious,  but  in  the  prefent  ftate  of  the  fcience 
they  cannot  be  confidered  important,  and  are  interefting 
only  as  examples  of  the  geometrical  fpeculations  of  former 
times,  (Prop  28 — 43.) 

t From  the  obfervation  of  Pappu*  at  the  end  of  his  defcription  of  the  Inclinations 
of  Apollonius,  it  would  feem  that  thefe  Loci  ad  medietates  were  plane,  and,  in 
the  order  of  the  rlzsos  aixkvt>(Mm,  placed  laft. 
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The  fourth  and  laft  general  problem  of  this  book  is  to  infcribe 
in  a fphere  the  five  regular  folids;  and  as  tliefe  folids  were 
objects  of  much  fpeculation  in  the  Platonic  fchool,  they  were 
naturally  attended  to  by  Pappus,  who  belonged  to  it.  This 
problem  occupies  the  remainder  of  this  book  in  the  laft  fixteen 
Propofitions,  of  which  eleven  are  preliminary  to  the  other  five  ; 
and  thefe  laft  contain  the  folution  of  the  problem  refpe£ting 
the  before-mentioned  five  regular  folids. 


§.  III.  Of  the  Fourth  Book. 

The  fourth  book  is  mifcellaneous,  containing  theorems  of 
the  three  ancient  clafles  of  Propofitions  formerly  mentioned; 
plane,  folid,  and  linear.*  The  firft  may  be  remarked  as  an  exten- 
fion  of  the  47.  1 Elem.;  and  the  4th  is  a curious  theorem,  with 
an  analyfis  and  competition,  which  was  rendered  more  general 
by  Dr.  M.  Stewart,  in  a paper  publifhed  in  the  firft  volume 
of  the  Edinburgh  Phyfical  EJ/ays;§  and  fome  Propofitions  alfo 
are  added  by  Dr.  Simson,  in  his  notes. 

* The  title  in  MS.  Bull,  is  as  follows : riuzjzju  trvvxyvyis  S'  ozseg  e ,-/v  gOyfitvf  6iwp>- 

//.atlwv  i wnrsStt",  figsuv  xai  y^ixfx/xixajy." 

$ Probably  it  ought  to  be  asvSvjfav,  as  it  is  in  the  title  of  the  eighth  book. 

^ In  Dr.  Stewart’s  Paper,  in  that  volume,  are  feveral  Propofitions  connefted  with 
this  propofition  of  Pappus,  and  which  are  analyfed  and  demonftrated  in  the  ancient 
manner.  A fcholium,  containing  fome  conic  theorems  without  demonftrations, 
is  added ; and  at  the  end  of  it  is  a theorem,  alfo  without  demonftration,  which  is  truly 
a Porifm,  and  is  analyfed  and  demonftrated  by  Dr.  Simson,  Prop.  Q1  of  his  treatife. 
Dr.  Stewart,  from  delicacy  no  doubt  to  Dr.  Simson,  who  wifhed  to  keep  his  expo- 
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The  10th  is  thecafe  of  one  of  the  problems  of  the  Tactions  of 
Apollonius,  in  which  three  circles  touching  each  other  are 
given,  to  which  the  three  preceding  Propofitions  are  prelimi- 
nary; all  however  requiring  the  corrections  remarked  by  Dr. 
SlMSON.j- 

Before  the  13th  Prop,  a property  of  the  figure  called  Arbtlon\ 
is  Hated,  as  an  ancient  Proportion  generally  known,  and  of 
which  the  demonftration  is  in  the  16th,  the  intermediate  Pro- 
portions being  neceflary  to  it. 

At  the  19th  Prop,  he  gives  the  definition  of  the  Spiral  of 
Conon,  and  demonftrates  fome  of  its  principal  properties. jj 
This  is  the  curve  fully  treated  of  by  Archimedes,  and  in  a fub- 
fequent  part  of  the  book  it  is  employed  in  the  folution  of  fome 
problems,  Pappus  (Prop.  24)  repeats  the  definition  of  the 

fition  of  the  Porifms  fecret  till  he  fhould  publifh  his  treatife,  ftates  the  Propofition  as  a 
theorem,  though  he  was Well  acquainted  with  Dr.  Si-mson’s  difcovery,  and  had  inves- 
tigated many  curious  Porifms. See  Edinburgh  P kyjical  Essays,  vol.  i.  p.  141 — 1}2. 

•j-  There  are  fome  amendments  on  the  12th, .neceflary  to  make  the  demonftration 
complete. 

, + The  Arbelon  (ctf/3-i Xo»)  is  mentioned  in  the  Lemmata  of  Archimedes,  (Prop. 
4,5,  6-,)  and  it  is  remarkable,  that  though  Pappus  in  his  Collections,  and  particu- 
larly in  this  book,  often  quotes  Archimedes,  there  is  no  allnfton  to  the  Lemmata  in  his 
long  and  curious  difcullion  of  the  properties  of  the  Arbelon.  There  is  alio  a lemma 
of  Commandine’s,  for  demonftrating  a Propofition  of  Pappus  oil  this  lubjedt,  (Prop. 
14,)  which  is  the  firft  Propofition  of  the  Lemmata  of  Archimedes,  and ‘which 
Commandine  afterwards  (fol.  52,  b.)  aflerts  to  be  compofed  by  hinafelf.  From  this 
it  may  be  inferred,  that  Commandine  certainly  had  never  feen  the  Lemmata  of 
Archimedes,  and  moft  probably  neither  had  Pappus.  The  Lemmata  have  never 
been  found  in  Greek,  and  have  by  feveral  learned  men  been  fuppofed  not  to  be  the 
work' of  Archimedes^  and  the  circuniftance  now  mentioned  favours  that  fuppofition. 

||  In  Prop.  21,  refpe£ting  the  Spiral,  the  demonftration  is  conducted  on  principles 
like  the' method'  ©f  Indrvifibles  of'  Gavalierius. 
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conchoid  of  Nicomedes,  and  the  folution  of  the  Deliacal 
Problem  by  it,  as  in  the  preceding  book:  lie  afterwards  em- 
ploys this  curve  for  rcfolving  another  celebrated  problem  of 
antiquity,  the  trifedffion  of  an  arch  of  a circle,  which  was  found 
impracticable  by  plane  geometry;  and  which,  with  the  Deliacal 
Problem,  roufed  the  efforts  of  mathematicians  to  inveffigate 
new  curves  for  refolving  them. 

He  proceeds  to  explain  the  origin  and  properties  ot  the 
quadratrix,  (rzlzuyuvltvm,')  affumed  by  Denostratus  and 
Nicomedes,  l'ubfequent  geometers,  for  the  quadrature  of  the 
circle,  from  which  it  obtained  its  name.  But  he  obferves 
that  another  geometer,  Sporus,  was  not  fatisfied  with  this 
application  ot  that  curve,  and  he  gives  fome  detail  of  the  objec? 
lions  propofed  by  Sporus;  and  particularly,  that  in  the 
conftruction  of  this  line  the  problem  to  be  refolved  by  it  is  in 
fome  meafure  affumed.  Pappus  however,  befides  the  common 
defcriplion  of  its  origin  and  of  its  properties,  gives  what 
he  confiders  as  a more  ftriCHy  geometrical  defcription,  by 
Loci  ad  Super ficiem .* 

After  feveral  Propofitions  on  this  fubjedt,  there  is  a repetition 
of  the  ancient  claflification  of  lines,  and  nearly  in  the  fame 
words-}-  in  which  it  was  ftated  in  the  third  book.  It  feems  to 
be  introduced  here  for  illuftrating  the  problem  of  the  trifeCfion 
of  an  arch  of  a circle,  as  in  the  former  book  it  had  a more 
particular  reference  to  the  Deliacal  problem. 

* This  is  Prop.  28,  which  is  fo  much  corrupted  in  Commandine  as  to  befcarcety 
intelligible;  and  in  Note  G.  at  the  end  of  the  preceding  Memoir  is  placed  Dr. 
Sjmspn’s  corroded  edition  of  it.  Another  defcription  of  it  is  given  in  Prop.  2 9- 

f The  Greek  of  this  paffage  is  added  in  Appendix  If. 
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Th  is  problem  isrefolved  by  Pappus  in  various  ways;  firft,  by 
a folid  inclination,  to  which  Dr.  Simson  adds  an  improvement; 
then  by  an  hyperbola  without  the  inclination  ;*  and  he  mentions 
that  in  another  treatife-f-  he  had  refolved  it  by  means  of  the 
conchoid,  of  which  the  method  is  obvious. 

He  fubjoins  fome  linear  problems,  fuch  asdividing  an  angle  or 
arch  of  a circle  in  a given  ratio  ; the  conftruCtion  of  an  ifofceles 
triangle,  of  which  each  of  the  angles  at  the  bafe  fhall  have  a 
given  ratio  to  the  angle  at  the  vertex ; which  are  eafily  refolved, 
byaffuming  the  quadratrix  or  fpiral,  as  proper  means  of  geo- 
metrical folutions. 

Befides  the  very  important  emendation  of  Prop.  28th  and 
29th  of  this  book  by  Dr.  Simson,  there  are  various  other  ne- 
cefl'ary  corrections  in  other  Proportions,  and  fome  ufeful 
readings  adopted  by  him  from  MS.  Bull,  which  it  is  unnecef- 
fary  to  fpecify.  At  the  end  of  this  book,  there  is  in  MS.  Bull. 
a very  imperfeCt  fketch  of  a problem  faid  to  have  been  ufed 
by  Archimedes,  in  his  attempt  to  find  a ftraight  line  equal  to 
the  periphery  of  a circle;  and  alfo  that  this  ufe  of  it  had  been 
animadverted  on.  It  is  not  in  Commandine’s  tranllation,  and 
in  its  prefent  ftate  is  altogether  unintelligible. § 


* This  Inclination  is  alluded  to  in  Note  F.  p.  QQ. 

f From  the  very  brief  notice  of  this  work,  it  feems  to  have  been  a comment  on  the 
Analemma  of  Diodorus:  “ nan  r^us  *»  lu  Hu  -to  ava\rn^iJ.ct  A<oSof£  ts/*s<V 

“ ywlxv  (3uhufJ.£t0i  Kt^nfJi.z9x  TV)  t,  MS.  BULL.  Vide  COMMAND. 

Papp.  fol.  56,  a.  1.  6. 

§ This  Propofition,  in  the  fame  unintelligible  ftate,  is  found  in  Savil.  MS.  No.  3, 
and  at  the  end  of  the  fourth  book. 
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§.  IV.  The  Fifth  Book. 

To  the  fifth  Book  there  is  a preface,  in  which  Pappus  makes 
fome  philofophical  obfervations  on  the  curious  inftin&s  of 
animals,  which  in  many  cafes  fupply  the  place  of  reafon. 
lie  mentions  more  particularly  the  inftinCt  of  bees,  by  which 
they  conftruCi  the  receptacle  for  their  provifion  on  geome- 
trical principles,  by  employing  the  hexagon,  which  of  the 
three  equilateral  and  equiangular  figures  that  occupy  the 
fpace  round  a point,  fupplies,  with  the  fmallefl  labour,  the 
moft  convenient  accommodation.  This  obfervation  feems 
to  be  introductory  to  the  purpofe  of  the  book,  which,  at  the 
end  of  the  preface,  he  ttates  to  be;  to  prove  that  of  plane, 
figures  which  are  equilateral  and  equiangular,  and  have  equal 
perimeters,  the  greater  fpace  is  contained  by  the  figure  with 
the  greater  number  of  fides ; and  that  of  all  plane  figures, 
of  equal  perimeters,  the  circle  is  the  greatefi.* 

This  fubjeCt  of  ifoperimetrical  figures  is  largely  treated  of 
in  this  book,  containing  fifty-feven  Propofition?.;]:  Befides 

* The  title  of  the  fifth  book  in  MS.  Bull,  is  the  following,  Uxztzjh  ’aa  '^xtSiZs 
avtxyuyvi:  e,  rseeityei  St  avyy.gt<7Hs  rut  'ir-nt  m^'-(xt\ot  lyotlut  izjizjtSut  ayh^.ot]ut  rrgls  aKK-nXx 
T£  ttai  tot  xvx.Kot,\\  xxi  ovyy.giaw  rut  'icrr,t  iznCpateixv  typt luv  si^tut  ayri/Axlut  'Bgos  aAAijAa  xcti 
rnt  <7(px7gar. 

I)  Note  in  MS.  Bull,  it  is  erroneously  rut  xuxAwv,  but  in  the  Savil.  MS.  No.  3.  it  is  ret  xvx\ot. 

+ In  Prop.  1.  an  ealy  Propofition  is  affumed,  which  is  demonftrated  in  a Lemma 
(Note  B.  on  that  Prop.)  by  Commandine.  It  is  remarkable,  that  a Propofition  of 
the  fame  import  in  Greek  is  found  on  the  margin  of  MS.  Bull.  And  in  the  text 
of  MS.  Savil.  No.  3,  is  a fimilar  Propofition.  It  would  require  however  the  exami- 
nation of  other  MSS.  to  afeertain  thehiftory  of  this  Lemma. 
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the  object  mentioned  in  the  preface,  feveral  other  things  are 
considered.  It  is  proved,  that  of  plane  figures  with  equal 
perimeters,  the  gmtteft  is  that  which  is  equilateral  and 
equiangular.  This  principle  is  extended  to  foiids;  the 
regular  foiids  (as  they  are  called)  are  compared,  and  it  is 
proved,  that,  of  tbofe  with  equal  Surfaces,  the  greatcft  is  that 
with  the  greater  number  of  Tides.  Thefc  Propofitions  are 
meant  no  doubt  to  be  introductory  to  a demonftration  of  the 
Propolition,  that  of  all  foiids  with  equal  furfaces  the  greatcft 
is  the  fphere.  There  are  many  references  to  Archimedes, 
and  feveral  of  the  Propofitions  in  his  trcatife  of  the  Sphere 
and  Cylinder  arc  demonftratcd  in  this  book  by  Pappus,*  and, 
as  he  mentions,  in  a different  manner. 

It  was  formerly  obferved,  that  a number  of  Propofitions  in 
it,  refpeCting  the  comparifon  of  the  five  regular  bodies  having 
equal  furfaces,  were  demonftrated  only  fynthetioally  from 
the  brevity  and  the  facility  of  communication  in  that  method ; 
and  that  this  explains  the  omiflion  of  the  analyfis  in  many 
ancient  Propofitions,  though  'there  can  be  no  doubt  of  that 
analyfis  having  been  ufed  by  the  authors  in  the  inveftigation 
of  them.  He  introduces  the  Propofitions  refpeCIing  thefe 
regular  foiids  by  a general  differtation  on  them  before  Prop.  18. 
in  which  he  profeffes  great  reverence  for  the  doctrines  of  the 
divine  Plato,  in  whofe  fchool  it  is  fuppofed  that  thefe  bodies 
were  firft  defined,  and  their  relations  fully  treated  of.  He 

* In  Prop.  35.  (fol.  Q6.  Command.)  is  a very  material  improvement  of  the  de- 
monftration by  Dr.  Simson,  by  which  the  long  note  (Z)  of  Commandine  becomes 
unnecefiary.  This  maybe  remarked  in  many  of  the  Do&or’s  corrections,  which, 
even  when  Ihort,  often  fuperfede  the  ufe  of  long  and  fometimes  tedious  comments 
by  Commandine.  < * . 
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remarks,  that  it  is  affumed  by  philofophers,  without  proof,  that 
the  f phene  is  the  greateft  of  folids,  having  equal  fuperflcies : he 
proceeds  to  give  fome  popular  illuftrations  ot  that  truth;  and 
in  Prop.  18.  he  propofes  a comparifon  of  the  fphere  wit li  the 
regular  folids.  In  the  end  of  the  book  he  hates,  what  is  eafily 
afcertained,  that  there  can  be  only  five  regular  folids,  which 
are  comprehended  by  equal,  fimilar,  and  equilateral  polygons, 
viz.  the  tetraedron,  cube,  odtaedron,  dodecaedron,  and  icofa- 
edron  ; in  lome  of  the  Proportions  Dr.  Simson  has  remarked 
feveral  proper  and  necellar.y  corrections^ 


§.  V.  Sixth  Book. 

The  hxth  P»ook  of  Pappus,  as  the  title  intimates,:}:  is  em- 
ployed chiefly  in  explaining  and  correcting  fome  Proportions 
of  Theodosius,  and  fome  other  ancient  writers,  in  treatifes 
containing  chiefly,  what  is  popularly  called,  the  doctrine  of 
the  fphere.  In  a fhort  preface  the  objeCt  of  this  book  is 
ffated,  with  a reference  to  three  examples  of  Proportions 
criticifed  in  it,  viz.  the  6th,  iii.  Theodosius  on  the  Sphere ; 
the  fecond  Prop,  of  Euclid’s  P hcenomena  ; 'and  the  fourth 
Prop,  of  Theodosius  on  Days  and  Nights.  This  collection 
of  treatifes,  obtainedrin  the  Alexandrian  fchool,  the  name  of 
dgoovopog,  or,  as  it  is  in  Pappus  piu^og  dg^cvofuspevog.  Among 
the  Arabians  they  were  called  Libri  intermedii  inter  goixoukjijv  et 
magnum  conftructoiem,  that  is,  between  Euclid  and  Ptolemy: 

§ The  title  of  this  book  in  MS.  Bull,  is  n«sjos  ’Ahct-anfigcvs  a'wscyj.yfls  ixkt,  zzcgtsyr- > 

it  luv  ev  rw  //.ixfit  asgonfM/Atw.  Oiagit/juxidt  xiujt is. 
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and  in  contrail  to  the  greater  work  of  the  latter  (the  Almageft, 
fometimes  called  piyceg  ug^ovopog)  thefe  fmaller  tracts  got  the 
name  of  p.nc^og  ocgpovopog. 

According  to  Vossius,  this  coiledlion  contained  the  nine 
following  works,  viz.  Theodosii  Spharica , Euclidis  Optica , 
ejufdcm  Phenomena,  Theodosii  de  Habit  at  ionibus,  cjufdem  de 
NoSiibus  et  Diebus,  Autolycus  de  Sphcera,  ejufdem  de  Ortu  et 
Occafu , Aristarchi  de  viagniladinibus  et  distantiis  Solis  et 
Luna,  Hypsiclis  aWao^jiA,  five  de ascensionibus.-\  Fabricius, 
when  Hating  this  colledlion,  includes  in  it  alfo  Menelai 
- Spharica , and  Euclidis  Data  et  Catoptrica  and  he  adds,  that 
thefe  treatifes,  or  moll  of  them,  are  often  found  together 
in  Greek  MS.  in  the  libraries  of  Italy  and  France. 

It  may  be  alfo  obferved,  that  all  thefe  treatifes,  except  that 
of  Hypsicles,  are  quoted  or  alluded  to  in  this  lixth  book, 
.in  which  Pappus  examines  feveral  evgxtreig  ( Instantice ) , to  be 
found  in  them.  By  this  term  he  appears  to  underftand  the 
objections  to  certain  Proportions  in  thefe  writers,  or  the 
limitations  and  exceptions  neceffary  to  be  made  refpedling 
them,  but  which  had  been  omitted  by  the  refpedtive  authors. 
Proclus  gives  an  explanation  of  this  term;§  and  from  his 
diffufe  and  not  very  fatisfadlory  account,  this  word  evgoarig 
( Instantia)  feems  to  have  been  applied  to  any  objection 
made  to  a Proportion,  or  even  to  the  denial  of  it,  as  preparatory 
to  an  indirect  demonftration  of  it,  by  proving  the  abfurdity  of 

f Ger.  Vossius  de  S dentils  Mathematicis , et  Chronologia  Mathematicorum,  cap. 
xxxiii.  ■§.  18. 

{ Fabriuii  Biblioth.  Grac.  Harles,  Hamb.  1795.  tom.  iv.  p.  l6,  and  alfo  p.  212. 
Savilius  in  Prseled.  II.  in  Euclidem. 

$ Proclus,  p.  58.  Hervagii;  p.  121.  Barocii. 
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that  denial.  In  Pappus,  however,  the  application  feems  to  be 
confined  to  the  former  meaning,  with  which  the  examples 
which  he  gives,  from  Theodosius  and  others,  correfpond.-j- 

Prefixed  to  Prop.  39  of  this  book,  is  a long  difcnfllon 
concerning  the  pofitions  in  the  before  mentioned  traCf  of 
Aristarchus  Samius  and  this,  with  the  39th,  40th,  and  41ft 
Propofitions  on  the  fame  fubjeCt,  is  inferted  by  Dr.  Wallis 
in  his  edition  of  Aristarchus  publilhed  at  Oxford  in  1688. 
He  adds  the  Greek  of  this  extract  from  Pappus  according 
to  the  two  Savilian  manufcripts,  which  he  takes  an  opportunity 
of  charatfterizing.* 

In  the  explanation  and  correction  of  feveral  palfages  in 
thefe  traCts  by  Pappus  are  introduced  fome  curious  Pro- 
pofitions, by  which  the  doCtrine  of  the  fphere  of  that  period 
was  improved  ; and  there  are  fome  Propofitions  relating  to  a 
fort  of  perfpeCtive  or  projection  of  the  fphere,  which  are 
connected  with  Propofitions  of  Euclid’s  Piicsnomena.  It 
maybe  alfo  obferved,  that  in  four  Propofitions,  viz.  31,  32, 
33,  34,  which  are  preliminary  to  fome  following  Propo- 
fitions refpecting  the  fphere,  fome  diftinctions  of  magnitudes 
are  ftated  as  examples,  which  may  be  either  increafed  or 
diminifhed  without  limit ; or  may  be  increafed  indefinitely, 

| Examples  of  instantia  may  be  found  in  Prop.  21 , of  this  fixth  book,  to  which 
t-he  preceding  ten  Propofitions  refer.  Alfo  in  Prop.  51,  (fol.  145.  a.  at  the  bottom. 
Command.)  Other  criticifms  on  Euclid’s  P h&nomena,  and  alfo  on  Hipparchus, 
are  mentioned  in  fubfequent  Propofitions  of  this  book.  There  are  alfo  many  refer- 
ences to  Ptolemy. 

* In  his  prafatio  ad.  Lectorem  he  obferves,  “ quorum  (fc.  MSStorum)  qui 
“ elegantius  fcribitur  (fc.  No.  3.)  eft  mendofior  ; quique  feftinantius  et  minus 
" eleganter  fcribitur  (fcil.  No.  9.)  eft  emendation”  . 
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while  there  is  a limit  to  the  decreafe,  and  converfely.  And  I 
mention  them  here,  merely  to  remark  the  inaccuracy  of 
Commandine’s  tranflation,  by  introducing  the  term  infinite 
without  authority  from  the  original.  Dr.  Simson  obferves 
that  he  had  not  conlidered  this  book  fo  particularly  as  he 
purpofed  afterwards  to  do,  but  which  he  appears  not  to 
have  accomplifhed  : at  the  fame  time  he  had  made  fome 
necell’ary  and  ufeful  corrections  in  feveral  Propofitions  as  they 
ftand  in  Commandine’s  tranflation.* 


§.  VI.  Seventh  Book. 

This  Book,  as  the  title  imports,  is  wholly  employed  on  that 
curious  fubject,  the  ancient  analyfis.-j- 

The  collection  of  treatifes  known  by  the  name  of  totto? 
uvaXvofjLivog,  next  to  the  Elements  and  Data  of  Euclid,  were 
important  for  facilitating  the  refolution  of  geometrical 
problems.  They  were  compofed,  by  the  elder  Arist^eus, 
Euclid,  and  Apollonius but  at  what  time  the  collection 

* It  maybe  obferved,  that  in  the  MS.  Bull,  and  in  theSavil.  MS.  No.  3,  are  fome 
marginal  notices  and  at  the  end  of  Prop.  50),  a fcheme  refpedting  climates  which  may 
deferve  confideration  j in  that  Propofition  alfo  are  references  to  Ptolemy. 

f The  title  of  the  7th  book,  from  one  of  the  Parifian  MSS.  No.  2368,  is  as  follows  j 
FI atacjs  'AXsj-aiiSgws  aw 'ayuyfis  £ 0 'Tt.qityti  mv  ra£ •»,  xou  rm  zsiQ-oyjiv  nai  ra,  Xx/j-uotlx  tS 
dna.XvofjLtvu  tozjh. 

J In  this  firft  ftatement  of  the  authors  in  the  preface  to  this  viith  book  thefe  three 
only  are  mentioned.  In  a fubfequent  more  particular  account  (alfo  in  this  preface) 
Pa fpus  mentions  two  books  on  the  Medietates  by  Eratosthenes.  But  neither  this 
work,  of  Eratosthenes,  nor  the  Loci  of  Arist^us,  nor  the  Loci  ad  Superficiem  by 
Euclid,  are  defcribed  by  Pappus. 
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obtained  the  name  by  which  they  are  diftinguifhed  in  the 
preface  to  this  book,  is  unknown.  They  mud  have  been 
compofed  at  different  periods,  from  the  known  interval  of 
the  times  of  the  refpective  authors,  who  all  lived  above  500 
years  before  the  age  of  Pappus.  The  expreffion  of  Pappus 
is  not  definite;  yet  it  feems  to  imply  that  the  collection  was 
made,  and  the  name  impofed,  before  his  own  time,  for  his 
expreflion  feems  to  fuppofe  the  order  of  the  books  as  exilfing4 

The  preface  to  this  book,  one  of  the  mofl  valuable  remnants 
of  ancient  geometry,  contains  a particular  defcription  of  the 
nature  and  contents  of  a certain  number  of  thefe  treatifes, 
which,  both  from  the  fubjects  of  them,  and  from  their  being 
thus  diftinguifhed  by  Pappus,  may  be  confidered  as  by  far 
the  moft  important  part  of  the  collection  ; and  the  book  itfelf 
contains  a number  of  Lemmata  or  elementary  Propofitions 
affumed  (probably  without  proof)  in  the  treatifes  defcribed 
in  the  preface,  but  of  which  the  demonftrations  are  added 
by  Pappus. 

Pappus,  however,  premifes  a fhort  but  accurate  account 
of  the  ancient  method  of  analyfis  and  fynthefis;  of  which 
a free  tranflation  will  be  more  fatisfadtory  than  any  abridge- 
ment, for  conveying  a corre<5t  notion  of  this  curious  branch 
of  fcience,  fo  much  valued  among  the  ancients,  and,  till  the 

J-  Dr.  Halley,  whofe  authority  in  fuch  points  is  very  great,  at  the  end  of  his 
preface  to  the  Sectio  Ralionis,  intimates  an  opinion  that  the  colledtion  was  made  by 
Pappus.  But  the  circumftances  now  mentioned  render  this  inference  from  the  words 
of  Pappus  at  leaft  doubtful;  and  Dr.  Simson  has  remarked  another  miftake  of  Dr. 
Halley’s  in  the  before  mentioned  preface  refpefting  the  principal  objedt  in  forming 
this  colledtion. 
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time  of  Dr.  Halley  and  Dr.  Simson,  fo  little  underftood 
among  the  moderns. 

It  is  employed  both  for  the  resolution  of  problems,  and  alfo 
for  inveftigating  the  truth  of  theorems  either  nllerted  or 
conjedtured  to  be  true;  though  it  is  in  the  former  clafs  of 
Propofitions  that  the  ufe  and  importance  of  this  method  is 
chiefly  known. 

In  the  analyfis  of  a problem,  what  is  propofed  to  be  done, 
or  to  be  found,  is  fuppofed  to  be  obtained;  and  the  confe- 
quences  of  fuch  an  aflumption  are  fucceflively  deduced  by 
means  of  all  previoufly  known  practical  Propofitions,  which 
appear  to  be  connected  with  it,  till  at  length  we  arrive  at 
fome  conclufion,  which,  from  the  ftate  of  geometrical  Science 
at  the  time,  we  know  to  he  practicable  ; and  thence  the 
Solution  of  the  problem  is  deduced  Synthefis,  or  compofition 
is  the  reverfe  of  analyfis;  and  by  affuming  the  laft  practicable 
confequence  of  the  analyfis,  we  proceed  in  a contrary  order 
through  the  Several  fleps  of  that  analyfis  till  we  neceflarily 
reach  the  conftruction  of  the  thing  required,  and  then  the 
problem  is  refolved.  In  this  analyfis  however,  if  we  arrive 
at  a confequence  which  we  know,  from  previous  Propofitions, 
to  be  impoffible,  then  the  problem  propofed  mult  itfelfbe 
impoiTible  ; and  further,  if  we  find,  from  the  progrefs  of  the 
compofition,  that  in  certain  relations  of  the  given  magnitudes 
the  conftru<5tion  is  practicable,  while  in  others  it  becomes 
impoffible;  the  ascertainment  of  thefe  relations  becomes  a 
neceffary  part  of  the  Solution,  and  is  called  the  determination 
of  the  problem. 
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In  the  analyfis  of  a theorem,*  the  affertion  in  the  enunciation 
is  affumedas  true;  and  byreafoning  from  it,  by  the  application 
of  known  geometrical  Proportions  which  appear  to  be  con- 
nected with  it,  we  trace  the  fuccellive  confequences  of  the 
firft  aflumption,  till  we  arrive  at  fome  one  which  we  know  to 
be  true,  or  to  be  falfe.  If  we  arrive  in  this  manner  at  a true 
Propofition,  by  proceeding  from  it,  in  a contrary  order,  through 
the  feveral  deps  of  the  analyfis,  we  fhall  neceffarily  arrive  at 
the  propofed  affertion  ; and  this  lad  proceeding  will  be  a 
demondration  or  compofition  of  the  theorem.  In  like  manner, 
if  in  th  is  invedigation  we  arrive  at  a concludon  which  we  know 
to  be  falfe,  from  the  fame  neceffary  concatenation  of  Propo- 
fitions,  we  infer  the  falfehood  of  the  afTumed  affertion;  and  if  it 
were  requifite,  we  might  alfo  demondrate  that  inference.  Put 
it  not  being  my  defign,  in  this  general  account  of  the  feventh 
book  of  Pappus,  to  attempt  a full  expofition  of  the  ancient 
analyfis,  which,  for  the  ufe  of  thofe  who  have  not  confidered 
the  fubjedt,  would  require  alfo  the  illudration  of  examples,  I 
can  only  refer  to  thofe  treatifes  where  fuch  explanatory  ex- 
amples of  the  practice  of  analyfis  may  be  found. •f  1 fhall 

* The  analyfis  of  theorems  is  often  ufeful.  A theorem  may  be  propofed  to  a 
geometer,  that  he  may  invefligate  the  demonftration  ; it  may  be  only  tufpefted  to  be 
true  from  analogy,  from  the  apparent  relations  of  magnitudes  in  geometrical  diagrams, 
and  even  from  accident;  but  in  all  fuch  cafes  an  analyfis  will  afeertain  the  truth  or 
falfehood  of  the  aifumed  Propofition. 

f In  the  remaining  works  of  Apollonius,  as  publifhed  by  Dr.  Halley,. and  alfo 
in  Pappus,  many  problems  and  theorems  are  treated  analytically.  In  Dr.  Simson’s 
different  works  are  various  examples  in  the  pure  ftile  of  the  ancient  geometry.  The 
analyfis  of  theorems  is  well  illuftrated  in  Dr.  Stewart’s  Propositiones  Geometric a 
more  veterum  demonstrates.  For  problems,  I may  refer  to  Dr.  Horsley’s  (Bilhop  of 
St.  Afaph;  Delectus  Problematum } and  to  Mr.  Profelfor  Leslie’s  Geometrical  Analysis 
in  his  Elements  of  Geometry.  In  that  treatife  the  general  problems  of  Apollonius, 
mentioned  in  this  book  of  Pappus,  are  introduced  as  examples. 
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therefore  only  further  obferve,  that,  in  this  practice,  fome  of 
the  principles  and  rules  commonly  laid  down  by  writers  on  the 
application  of  the  algebraical  analyfis  to  the  folution  of  geo- 
metrical problems,  may  here  alfo  be  ufefully  employed.; 
though  feveral  of  them,  no  doubt,  are  more  peculiarly  fitted 
for  the  modern  fyftem.-f- 

After  this  general  account  of  the  ancient  analyfis.  Pappus, 
in  his  Preface,  proceeds  to  enumerate  the  books  contained  in 
the  Tonro;  uvuXvoj/zvot;,  and  afterwards  to  give  a particular 
account  of  the  nature  and  contents  of  a certain  number  of 
them,  viz.  of  twenty-four;  the  whole  number  being  thirty- 
three.^: 

Thefe  twenty-four  books  are,  I.  Data  of  Euclid;  III 
books  De  Pori/matis , alfo  by  Euclid;  and  the  following 
twenty  by  Apollonius:  II.  De  Sectione  Rationis ; II.  De 
Sectione  Spatii ; II.  De  Sectione  Determinata  j II.  DeTacti- 
onibus  ; II . De  Inclinationibus ) II , De  Locis  Planis  ; and  VIII. 
De  Conicis, 

Thefe  books,  though  all  ufeful  in  facilitating  the  folution  of 
geometrical  problems,  yet  are  of  different  characters,  and  pro- 
mote the  objeCt  of  the  whole  collection  in  different  ways;  as 
may  appear  from  the  many  references  to  them  in  this  Memoir, 
of  which  the  following  fhort  recapitulation  is  added. 

f See  Newt.  Arith.  Universalis,  cap.  23.—— See  alfo  fome  obfervations  of  Dr. 
Simson  on  the  ancient  analyfis,  in  Note  K.  at  the  end  of  the  Memoir,  p.  121 — 128. 

J In  this  preface  Pappus  mentions  his  purpofe  of  giving  a defcription  of  thefe  books 
as  far  as  the  Conics  of  Apollonius;  and  therefore,  according  to  his  arrangement, 
which  is  not  in  the  order  of  time,  he  appears  to  omit  by  defign  the  nine  following 
books  : V.  of  Arist^eus  de  Locis  Solidis,  (which  were  no  doubt  fuperfeded  by  the 
Conics  of  Apollonius;)  II.  of  Eratosthenes  de  Medietatibus ; and  II.  by  Euclih, 
de  Locis  ad  Superficiem. 
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I.  The  Data  (/Euclid.  This  book,  one  of  the  few  which 
have  been  preferved  in  the  original  language,, may  be  confidered 
as  a collection  of  elementary  problems ; and  the  demonftrations 
as  given  by  Euclid,  would  become  the  analyfes  of  thefe  Propo- 
rtions, had  they  been  enunciated  as  problems.  The  book  was 
conftantly  ufed  by  the  ancients  in  their  refolutions  of  problems, 
though  it  was  not  their  practice  to  quote  the  particular  Propo- 
rtions ; and  this  application  of  the  Data  was  continued  among 
fuch  of  the  moderns  as  follow  ftriCtly  the  ancient  method  of 
analyhs,  and  is  now  fo  well  known,  that  it  is  unneceffary  to 
give  any  detail  of  it.*  The  Sectio  Rationis , Sectio  Spatii , 
Sectio  Determinata , and  the  Treatifes  De  Tactionibus , and  De 
Inclinationibus , are  all  general  problems  of  frequent  recurrence 
in  geometrical  inveftigations,  and  were  refolved  by  Apollo- 
nius in  the  moft  complete  manner,  all  the  poffible  cafes  being 
diftinguifhed;  and  of  each  cafe  a feparate  analyfis  and  compo- 
fition  are  given,  with  the  refpeCtive  determinations  in  all  thofe 
cafes  which  required  them.'j'' 

The  ufe  of  thefe  general  problems,  as  has  been  repeatedly 
mentioned,  was  for  the  more  immediate  refolution  of  any 
propofed  geometrical  problems  which  could  be  eafily  re- 
duced to  a particular  cafe  of  any  one  of  them 4 By  fuch  a 

* See  in  Note  K.  at  the  end  of  the  Memoir,  fome  remarks  on  the  Data,  in  the 
correfpondence  between  Dr.  Simson  and  Mr.  Scott. 

t Pappus,  in  this  preface,  alluding  to  a problem  connedted  with  the  Treatife  of 
Taftions,  ftates  with  brevity,  but  with  precifion,  what  is  requilite  in  a perfedt  folution  of 
fuch  general  problems:  te  kxi  Tatfla  di»\Cirui,  xai  ovvOeivui,  zai  Sit iqifya&xi  xalj  'stTuaiy.” 

t When  a problem  can  be  refolved  with  equal  facility  by  the  ufe  of  known  elemen- 
tary Propofitions,  a reference  in  fuch  a cafe  to  any  of  thefe  general  problems  becomes 
unnecelTary. 
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red ii<51  ion  the  propofed  problem  was  confidered  as  fully  refolved; 
becaufe  it  was  then  necellary  only  to  apply  the  analyfis,  com- 
pofition,  and  determination  of  that  cafe  of  the  general  problem 
to  this  particular  Propofition,  which  was  thewn  to  be  compre- 
-h ended  in  it.  The  apparatus  of  feparate  folutions,  with  the 
determinations  of  every  pofiible  cafe  which  is  effential  to  the 
ufe  of  thefe  general  problems,  may  appear  forbidding;  and  if 
regularly  perufed  without  examples  of  the  application,  may 
fometimes  appear  tedious  and  uninterefting;  and  this  perhaps, 
may  have  created  fome  prejudice  againlt  the  ftudy  of  them. 
Dr.  Halley,  indeed,  feems  to  think  that  the  books  of  the 
TOTs-oq  dvctXvopivog,  were  intended  merely  for  the  inftru<5tion  of 
beginners  in  the  ftudy  of  the  geometrical  analyfis :§  but  it  is 
juftly  obferved  by  Dr.  Simson,  that  though  they  may  be  moft 
advantageoufly  employed  for  that  purpofe,  yet  that  it  is  mani- 
feft  from  the  contents  of  thofe  books,  of  which  he  gives  fome 
detail,  and  alfo  from  the  manner  in  which  they  are  referred  to 
in  the  fmall  remains  which  we  poftefs  of  the  ancient  geometry, 
the  chief  objeeft  of  them  was  what  has  now  been  dated.  Even 
in  Pappus  there  are  fome  examples  of  problems  being  refolved 
by  a reduction  of  them  to  cafes  of  thefe  general  problems.  In 
the  85th  Prop,  of  this  feventh  book,  a problem,  ufeful  in  the 
Treatife  of  Inclinations , is  by  analyfis  brought  to  a cafe  of  the 
Sectio  Determinata , as  was  formerly  mentioned  in  the  Memoir. 
Another  example  is  Prop.  1 64,  of  the  fame  book,  the  laft  lemma 
belonging  to  the  Porifms;  which  is  a problem  refolved  by 
Pappus,  by  reducing  it  to  a cafe  of  the  Sectio  Spatii , and  the 
compofition  of  the  problem  is  confidered  as  compleated,  merely 

§ Hallexi  Sect.  Rationis,  Praefat.  See  all'o  Loci  Plant , Simson’s  Praefat.  p.  vii. 
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by  a reference  to  the  conftrutftion  of  that  cafe.  This  tra<5t  of 
Apollonius  being  loft,  and  no  reftoration  of  it  having  been  made 
in  the  time  of  Commandine,  the  cafe  referred  to  is  refolved  by 
him,  though  in  a tedious  manner,  which  may  be  compared  with 
the  folution  of  it  in  Dr.  Halley’s  reftoration  of  that  work.* 

The  other  books,  defcribed  in  this  preface  by  Pappus,  are 
ufeful  for  the  fame  purpofe  of  facilitating  the  folution  of  geo- 
metrical problems,  though  in  a manner  different  from  what 
has  juft  been  mentioned  of  the  preceding  treatifes.  The  trea- 
ties of  Loci  in  particular  are  very  important,  and  in  a method 
well  underftood  by  thole  even  flightly  acquainted  with  either 
the  ancient  or  modern  geometry.  TheLoa  Piani  of  Apollo- 
nius are  ufeful  for  the  folution  of  plane  problems;  and  often 
alfo,  with  Loci  of  a higher  order,  may  be  required  in  the 
folution  of  fuperior  problems.  Though  the  original  work  of 
Apollonius  be  loft,  the  elegant  and  compleat  reftoration  of  it 
by  Dr.  Simson  leaves  nothing  to  be  regretted  on  that  fubjedt. 
The  Loci  Solidi  of  Aristaeus  might  have  been  very  ferviceable 
in  the  folution  of  folid  problems,  but  it  hasperifhed;  and 
probably,  even  in  the  time  of  Pappus,  had  been  fuperfeded  by 
the  great  work  of  Apollonius  on  Conic  Sections,  from  which 
not  lefs  important  aid  might  have  been  derived  for  refolving 
that  clafs  of  problems. •j' 

* Schooten  alfo  refolves  tills  problem,  Erercit.  Mathem.  p.  104,  105,  and  feems 
to  blame  Pappus  for  not  refolving  it  dire&ly,  but  by  a reference  to  a cafe  of  the  Sectio 
Spatii ; from  which  it  appears,  that  Schooten  was  not  apprifed  of  the  true  ufe  of 
"thefe  ancient  books.  His  Propofition  alfo  is  not  fo  general  as  it  is  ftated  in  Pappus. 
See  Dr.  Simson’s  edition  of  this  Prop.  Opera  Reliqua,  p.  529. 

f As  feven  books  of  the  Conics  of  Apollonius  have  been  recovered,  and  the 
^ eighth  reftored  in  a fatisfa&ory  manner  by  Dr.  Hallbt,  it  is  unneceffary  to  enter 
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The  porifnis  of  Euclid  were  a peculiar  clafs  of  Proportions, 
and  ufed  among  the  ancients  in  the  folution  of  fome  of  the 
moft  difficult  geometrical  problems.  The  long  account  of  them 
in  this  preface  has  been  particularly  unfortunate  in  differing 
from  the  injuries  of  time;  fo  that  till  Dr.  Simson’s  perfevering 
induftry  and  ingenuity  were  employed  on  them,  no  fatisfa&ory 
explanation  of  the  nature  of  thefe  Proportions  could  be  difco- 
vered,  nor  could  any  Tingle  Propolition  of  Euclid’s  treatife  be 
reltored.  But  in  the  preceding  Memoir  fo  full  an  account  of 
Dr.  Simson’s  reftoration  of  them  has  been  given,  that  it  is 
unneceffary  in  this  place  to  make  any  further  observations 
refpeCting  them. 

With  refpeCf  to  the  rosrog  avaXucy/evcg,  I fliall  only  further 
obferve,  that  on  the  revival  of  mathematical  learning  in  Europe, 
if  the  fludy  and  application  of  the  ancient  analyfis  had  con- 
tinued, without  being  nearly  fuperfeded  by  the  ufe  of  the 
modern  algebra;  it  is  highly  probable  that  later  geometricians 
would,  from  time  to  time,  have  made  additions  to  the  ancient 
collection;  and  would  have  inveftigated  various  other  general 
problems,  with  compleat  dilutions  of  their  feveral  cafes,  for 
the  fame  general  purpofe  for  which  thefe  ancient  books  were 
compofed  hy  Euclid  and  Apollonius. 

At  the  end  of  the  defeription  of  the  Conics  of  Apollonius, 
in  this  preface  to  the  feventh  book  of  Pappus,  there  are  fome 
intereffing  obfervations  of  a more  general  nature,  which  have 

into  any  difeuffion  refpedting  the  account  of  tips  work  by  Pappus.  It  is,  however, 
both  curious  and  interefting;  and  Dr.  Halley,  in  his  preface  to  the  correfted  edition 
ef  this  preface  to  the  feventh  book  of  Pappus,  makes  fome  valuable  obfervations  on 
it,;  Dn  SiM§p n adds  fome  vifeful  notes  on  the  Lemmata  of  this  work. 
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been  particularly  remarked  by  Dr.  Halley.  I allude  to  the 
account  of  the  celebrated  ancient  problem  of  the  44  Locus  ad. 
44  tres  efr  quatuor  rectas;”  and  the  extenfion  of  it  mentioned 
by  Pappus  to  the  cafes  where  there  are  a greater  number  of 
ftraight  lines  than  four,  to  which  lines  are  drawn  in  given 
angles  from  the  point,  of  which  the  Locus  is  to  be  inveftigated. 
The  original  Locus  is  folid,  but  thefe  other  cafes  produce  linear 
Loci , that  is,  curves  of  fuperior  orders ; which,  however,  had 
not  been  inveftigated  in  the  time  of  Pappus.  In  fome  general 
obfervations  on  the  fubjedt  by  Pappus,  it  may  be  remarked 
that  he  mentions  the  method  of  exprefling  dimenftons  above 
the  cubic,  by  means  of  compound  ratios. 

This  laft  article  of  the  preface  is  concluded  by  a diftindt 
enunciation  of  the  celebrated  theorem  of  Guldinus,  which, 
twelve  centuries  after  the  age  of  Pappus,  excited  much 
curioftty  and  admiration.  Whether  this  theorem  was  invented 
by  Pappus,  or  by  fome  other  geometer,  is  not  ftated.  It  is 
proper  to  remark,  however,  that  no  imputation  is  conveyed  bn 
the  originality  of  the  difeovery  by  Guldinus;  as  in  Comman- 
' dine’s  tranflation,  which  was  the  only  account  then  in  print,  the 
Propofttion  is  altogether  unintelligible.*  But  as  this  portion 
of  the  preface  has  not  been  conftdered  in  Dr.  Simson’s  notes, 

* The  improved  tranflation  of  this  preface  of  Pappus,  by  Dr.  Halley,  appeared 
only  in  1706,  long  after  the  time  of  Guldinus  ■,  and  in  it  this  theorem  from.PAPPus 
was  firft  intelligibly  publiflied.  Montucla  indeed  remarks,  (tom.  i.  p.  325,)  that 
the  work  of  Guldinus  was  publiflied  before  the  fecond  edition  of  Commandine’s 
Pappus  in  1660.  But  that  edition  could  not  have  given  him  any  aid,  for  it  contained 
no  valuable  improvement  of  the  former;  and  in  this  particular  point,  it  is  an  exa<9: 
tranfeript  of  the  paffage  in  the  firft  edition.  ■ . 
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it  becomes  unneceflary  in  this  place  to  enter  into  any  further 
difcuflion  of  it. 

Having  given  fo  particular  an  account  of  the  preface  of 
the  feventh  book,  (certainly  one  of  the  mod  curious  remains 
of  ancient  geometry,)  a very  fhort  ftatement  of  the  contents 
of  the  book  itfelf  will  be  fufficient.  It  confifts  of  a great 
number  of  Proportions,  (238,)  fome  of  which  are  problems, 
but  the  greater  part  theorems.  They  are  called  Lemmata , and 
divided  into  dalles  according  to  the  feveral  treatifes  defcribed 
in  the  preface,  to  which  they  refpedively  belong.  They 
appear  in  general  to  be  elementary  Propofitions  aflfumed, 
but  we  may  fuppofe  not  demonltrated,  in  thefe  ancient  books, 
from  which  they  were  colleded  probably  by  Pappus;  and 
the  colledor  has  added  the  demonftrations.  Some  of  them 
indeed  are  curious  and  important  Propofitions;  but  the 
greater  number  of  them  are  chiefly  valuable  for  the  aid  which 
they  give  in  the  attempts  of  modern  geometers  in  reftoring 
accurately  the  loft  books  of  the  To-urog  avoiXvopevog.  In  fuch 
attempts,  it  was  an  interefiing  object,  not  merely  to  refolve 
the  general  problems  contained  in  that  colledion,  with  their 
cafes  and  determinations,  but  alfo,  where  it  was  poflible,  to 
follow  the  particular  mode  of  folution  employed  by  the 
original  authors.  Thefe  Lemmata^  preferved  by  Pappus  have 

X According  to  Proclus,  in  his  comment  on  Prop.  1.  I.  Elem.  a Lemma  (fump- 
tio  Baroc.)  is  an  alfumption  of  a geometrical  truth,  in  the  demonftration  of  a 
Propofition  j which  truth,  however,  has  not  been  demonftrated  by  known  geo- 
metrical writers.  In  this  fenfe  is  the  term  ufed  by  Pappus,  and  the  Lemmata  of 
the  feventh  book  feem  to  be  of  that  defeription.  It  appears  from  the  books  of 
Apojluonius’s  Conics  ftill  preferved,  that  the  Lemmata  of  Pappus  belonging  to 
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fupplied  the  means  of  doing  this ; and  when  proper  analyfes 
and  compofitions  were  difcovered,  which  required  alfo  the 
ufe  of  the  particular  Lemmata  mentioned  by  Pappus,  there 
was  a high  degree  of  probability,  that  fuch  folutions  were 
truly  thofe  given  by  Euclid  and  Apollonius. 

Many  neceffary  corrections  of  thefe  Lemmata,  as  they 
appeared  in  Commandine’s  tranflation,  were  made  by  Dr. 
Simson.  Some  of  the  corrections  were  fupplied  by  the 
Parifian  MS.  of  Pappus,  of  which  Dr.  Moor  procured  a copy, 
as  has  formerly  been  mentioned;  and  they  are  remarked  in  the 
DoCtor’s  reftoralions  of  the  Loci  Plani , and  Sectio  Dctenninata . 
In  the  Lemmata  belonging  to  the  Porifms,  which  are  all  given 
in  his  pofthumous  work  on  that  fubjeCt,  and  in  an  improved 
(tate,  are  many  important  emendations;- but  it  does  not  appear 

that  work  were  affirmed  by  him,  in  the  manner  now  mentioned;  and  Dr.  Halley, 
in  his  edition  of  Apollonius,  gives  thefe  Lemmata  from  the  Savilian  MSS.  of 
Pappus.  In  the  demonftrations  of  the  Proportions  of  Apollonius,  Dr.  Halley 
refers  occafionally  to  thofe  Lemmata,  as  the  want  of  them  appeared  in 
the  text  for  rendering  the  demonftrations  compleat.  It  appears  likewife  from  the 
fame  edition,  (p.  97  of  the  tranflation  of  vth,  vith,  andviith,  books)  that  Abdolm  elec 
Schirazita,  an  Arabian  epitomizer  of  theCo«ic5,  had  colledtedfomeother  Lemmata,  (S.) 
befides  thofe  in  Pappus,  which  were  affumed  without  proof  in  the  demonftrations  of 
the  feventh  book,  and  which  therefore  he  prefixes  to  that  leventh  book  ; and  they  are 
placed  by  Dr.  Halley  immediately  after  the  Lemmata  of  Pappus  belonging  to  it. 

In  modern  times,  however,  a Lemma  is  underftood  to  bean  eafy  preliminarv  Propo- 
rtion, which  might  have  been  incorporated  with  the  more  important  one  to  which  it 
is  prefixed,  but  is  more  conveniently  detached  from  it,  and  fometimes  is  itfelf  a 
Propofition  deferving  notice.  In  the  treatife  of  Archimedes  on  the  Sphere  and 
Cylinder  (before  Prop.  17  b i.)  is  an  eafy  Lemma  demonftrated  by  himfelf ; and  at 
the  end  of  Prop.  17th  are  feveral  Lemmata,  which  he  ftates  to  have  been  de- 
monftrated by  thofe  who  preceded  him;  and  are  Propofitions  of  the  xiith  b.  of 
Euclid.  They  are  in  lubfequent  Propofitions  affumed  as  known,  but  a formal, 
quotation  of  preceding  works  was  not  the  pra&ice  of  the  ancient  geometers. 
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that  any  of  thefe  laft  were  derived  from  that  MS.  as  he  never 
quotes  it  ; and  moft  of  them,  indeed,  were  made  before  Dr. 
Moor  obtained  that  copy  of  the  feventh  book.;j:  A confider- 

able  number  of  the  Lemmata  of  the  feventh  book  (about  90) 
have  been  publifhed,  as  corredled  by  Dr.  Simson  ; and  the 
attention  and  accuracy  with  which  he  has  examined  thefe 
Proportions,  will  be  obvious  to  the  intelligent  reader,  by 
comparing  them  with  the  edition  of  them  in  Commandine’s 
tranflation.  And  though  the  remaining  Lemmata  in  this 
book  do  not  appear  to  have  been  fo  particularly  contidered 
by  the  Dodtor,  yet  there  are  in  his  notes  on  them  many 
neceflary  corredtions,  with  ufeful  explanations,  l'ome  of  which 
have  been  mentioned  in  the  notes  added  to  this  memoir. 

The  Lemmata  in  this  feventh  book  belong  to  the  feveral 
treatifes  defcribed  in  the  preface  ; according  to  the  annexed 
arrangement  from  Commandine’s  tranllation  ; in  which 
enumeration,  however,  are  fome  irregularities,  as  is  obferved 
by  Dr.  Simson. 

+ In  Dr.  Simson’s  Pappus  is  a memorandum  for  enquiry  if  the  copy  of  the  Codex 
Regius  contained  any  of  the  neceffary  emendations  which  he  had  made  on  a Lemma 
(Prop.  130.)  of  the  Porifms,  but  no  mention  is  made  of  the  refult;  which  is  a further 
prefumption  that  the  Do&or,  though  he  had  had  the  ufe  of  the  MS.  for  correfting 
>the  Lemmata  of  the  two  treatifes  above  mentioned,  yet  that  he  had  not  had  an 
opportunity  of  confulting  it  refpe&ing  the  Porifms. 
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Trcjtifes. 

No.  l. 

No.  2. 
No.  3. 
No.  4. 
No.  5. 
No.  6. 
No.  7. 
No.  8. 


Apollonius, 


Euclides, 

Apollonius, 

Euclides, 


No.  of  Lemmata. 

De  Sectione  Rationis  et  Spatii,",  ^ 

from  beginning  to  Prop.  21  inch  / 


De  Sectione  Determinate r, 

to  Prop 

i.  04. 

43 

De  Inclinationibus, 

to  — 

95. 

3 1 

De  Tactionibus , 

to  

1 18. 

23 

De  Locis  Planis, 

to  

126. 

8 

De  Porismatis, 

to  

164. 

38 

De  Conicis, 

to  

234. 

70 

De  Locis  ad  Superficiem , 

to  

23S. 

4* 

238 

Of  thefe  Lemmata,  fince  Commandine’s  tranflation,  have 
been  publifhed : 

By  Dr.  Halley,  Greek  and  Latin,  No.  1,  and  7.  - - 91 

By  Dr.  Simson,  in  Latin,  and  corrected.  Nos.  2,  5,  and  6.  89 

By  Ca merer,  Greek  and  Latin,  No.  4.  - - - - 23 
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A few  others  have  been  mentioned  in  this  Memoir  as  cor- 
rected by  Dr.  Simson  and  others. 

It  is  proper  alfo  to  mention  in  this  place,  that  a Proportion 
of  fome  curiofity,  though  not  in  Commandine’s  tranflation, 
is  found  at  the  end  of  this  book  in  the  two  Parifian  MSS.  and 
alfo  in  thofe  belonging  to  the  Savilian  Library  at  Oxford.  It 
is  entitled  tx  dvuXucy/tvis  Tosns  ; and  an  accurate  copy 

of  it,  from  the  Parifian  MSS.  is  placed  in  Dr.  Simson’s 
Pappus,  from  which  a tranflation  by  the  Doctor  is  added. 

* Four  only  in  Commandine’s  tranflation  are  numbered  as  Propofitions,  though 
it  feems  that  five  Lemmata  were  intended.  And  it  is  alfo  to  be  remarked,  that  the 
four  la.ft  lines  of  fol.  300.  a.  Command,  though  printed  in  the  character  of  the  Com- 
mentary, are  part  of  the  text,  of  which  the  Greek  is  to  be  found  in  Savil.  MS.  No.  3. 
Dr.  Simson,  however,  does  not  appear  to  have conlidered  thefe  Lemmata ; at  leaf!  he 
has  left  no  notes  refpe&ing  them.  See  the  Memoir,  p.  48. 
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44  Propofitio  Pappi  Alexandrini  quam  ex  Cod.  MSS.J 
44  Bibliothecae  Parifienfis  paucis  abhinc  Septimanis  exfcripfit 
44  Dnus  Jacobus  Moor,  collega  meus,  7no  NovrU  1748. 

44  Si  latera  circa  angulum  re<5tum  trianguli  BAC,  (Fig.  10.) 
44  viz.  BA  A'C,  fecentur  in  K,  L,  ita  ut  tam  BK  ad  KA  quam  AL 
44  ad  LC  fit  ut  BA  ad  AC,  et  jungantur  BL  CK,  fibi  mutuo 
44  occ-urrentes  in  F ; et  ad  bafim  BC  ducatur  AFG,  erit  AG  ad 
44  BC  perpendicularis. 

44  Ducatur  enim  CE  parallela  ipfi  BA  occurratque  iplis  BF, 
44  AG,  (produdtis)  in  E,  H ; et  puta  verum  efie  tbeorema,  fc. 
44  angulum  AGB  re6tum  efie  : aequiangula  igitur  funt  BAC 
44  ACH  triangula,  quia  ABC  angulus  aequalis  eft  ipfi  GAC  feu 
44  HAC  (8  5.)  et  re6ti  funt  anguli  BAC,  ACH;  ut  igitur  BA  ad 
44  AC,  ita  AC  ad  CH.  Efi  autem  propter  parallelas  EC  ad  CH 
44  ut  (BK  ad  KA  hoc  eft  ex  hypothefi,  ut  BA  ad  AC  hoc  eft  ut) 
44  AC  ad  CH : aequales  igitur  funt  EC,  CA.  Et  propter  parallelas 
44  eft  AL  ad  LC  ut  BA  ad  CE,  hoc  eft  ad  AC,  quod  quidem 
44  verum  eft  ex  hypothefi. 

44  Componetur  vero  ita.  Eadem  manente  conftru<5tione, 
44  quoniam  ex  hypothefi  eft  BA  ad  AC  ut  AL  ad  LC,  hoc  eft 
44  ut  BA  ad  CE;  erunt  AC,  CE,  aequales.  Eft  itidem  ex  hypo- 
44  theft  BA  ad  AC  ut  (BK  ad  KA  hoc  eft  ut)  CE  feu  AC  ad 
44  CH : ergo  (6.  6 .)  aequiangula  funt  triangula  BAC,  ACH,  et 
44  angulus  ABC  aequalis  ipfi  HAC  feu  GAC,  et  in  triangulis  ABC, 
44  GAC  communis  eft  angulus  ACB,  ergo  reliquus  AGC  aequalis 
44  eft  reliquo  BAC,  fc.  angulo  re<5to.  Q.  E.  D. 

44  N-  B.  InProp.PAPPi  facileoftenditurAK,  AL,equalesefie.” 


.+  Viz.  No.  2369,  et  No.  2440. 
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In  the  fame  MS.  volume  from  which  the  preceding  Propo- 
rtion is  copied,  there  is  the  following  different  ftatement  of  it : 

[The  fame  figure.] 

“ Si  fit  triangulum  ABC  redtum  habens  angulum  BAC, 
“ ducatur  autem  BD  parallela  ipfi  AC  asqualis  autem  redtas 
“ BA;  et  CE  parallela  ipfi  BA  asqualis  autem  ipfi  AC  ; et  CD 
“ BE  jungantur  fibi  mutuo  occurrentes  in  F,  et  jundta  AF 
“ occurrat  ball  BC  in  G,  erit  AG  perpendiculars  ad  BC.” 

Th  is  Propofition,  which  is  equivalent  to  the  preceding,  was 
fuggefted  by  the  figure  of  the  47  Prop.  1.  Eucl.  and  had  been 
demonftrated  by  Dr.  Simson,  before  he  met  with  the  other. 
There  is  no  intimation  in  the  manufcripts  hitherto  examined 
of  the  purpofe  for  which  this  Propofition  was  placed  at  the  end 
of  this  book;  and  though  it  is  called  a lemma  of  the  Towcg 
ccvuXuofzevog,  there  is  no  apparent  connection  between  it  and 
any  of  the  treatifes  defcribed  in  this  book,  or  with  any  of  the 
Lemmata  belonging  to  them  ; but  from  its  being  found  in  fo 
many  manufcripts  of  Pappus,  there  is  a prefumption  of  its 
having  been  placed  in  the  Mathematical  Collections  by  him. 

§.  VII.  The  Eighth  Book. 

The  objedt  of  this  laft  book*  is  to  give  fome  account  of  the 
ancient  mechanics ; and  though  a curious  document  of  the 
ftate  of  that  branch  of  fcience  in  the  time  of  Pappus,  yet  from 

* The  title  from  IMS.  Tull,  is  cc  Tlazjzjn  *A\e G'uvxyuyr^  yov  zje^ie^ei 

“ IzgopKvi [Aziz  avy.iJAy.rcci^  xvOygx.” 

§ <7v/a[j.ixIcc  js  wanting  in  MS.  Savil.  No.  3.  * » 
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the  great  improvement  both  in  the  theory  and  practice  of 
mechanics  in  modern  times,  it  is  comparatively  of  little 
value* 

The  original  genius  of  Archimedes  was  diftinguiftied  in  this 
department,  as  appears  in  part  even  from  the  portions  of  his 
numerous  writings  which  have  been  preferred,  and  alfo  from 
the  many  references  to  his  mechanical  inventions  in  this  book 
of  Pappus,  and  in  many  other  ancient  writers.  A confiderable 
part  of  this  book  is  employed  in  defcribing  what  were  then,  and 
ftillare,  called  the  Mechanic  Powers,  and  the  moft  obvious 
combinations  of  them  for  the  common  purpofes  of  life;  efpe- 
cially  for  railing  up  and  for  drawing  very  great  weights.* 
Pappus  avows  its  being  chiefly  borrowed  from  Hero,  a diftin- 
guiftied geometer  and  mechanician,  whofe  works  he  frequently 
quotes,  and  fome  of  which  ftill  remain. -p  There  is  a long- 
preface,  which  from  fome  ftatements  of  the  mechanical 
notions,  and  of  the  arts  of  that  period,  becomes  curious.  It 
contains  alfo  fome  obfervations  on  the  utility  of  mechanics, 
and  of  the  connection  of  mechanics  with  geometry;  in  it  alfo 
are  diftinguifhed  feveral  branches  of  that  fcience,  with  notices 
of  treatifes  on  it  which  are  loft.  Befides  many  references  to 
Hero,  there  are  very  ample  teftimonies  in  this  preface  of 
the  fame  of  Archimedes,  from  his  mechanical  writings 

* Towards  the  end  of  the  book  are  defcriptions  of  the  ancient  machines  for  thefe 
purpofes;  and  in  the  MS.  copies  are  defigns  of  fuch  machines  made  from  thefe 
defcriptions.  It  may  be  obferved,  however,  that  thofe  drawings  are  different  from 
each  other,  and  from  the  engravings  in  Commandine,  which  no  doubt  had  been 
copied  from  fketches  in  the  MS.  which  he  followed. 

+ This  is  the  elder  Hero,  of  Alexandria,  who  is  fuppofed  to  have  lived  about  fifty 
years  after  Archimedes. Ger.  Vossius. 
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and  inventions,^  in  many  of  which  his  geometrical  and 
arithmetical  fcietice  was  employed.  But  as  has  already  been 
remarked,  the  chief  value  of  this  book  is  from  the  infor- 
mation which  it  affords  of  the  hate  of  mechanical  fcience  in 
the  age  of  Pappus.  I mull  obferve  alfo,  that  though  Dr. 
Simson  makes  a few  corrections  on  this  book,  he  feems  never 
to  have  confidered  it  particularly,  and  therefore  it  is  unneceflary 
to  give  a more  particular  account  of  its  contents. § 


§.  VIII.  Conclufion. 

From  the  lliort  account  which  has  been  given  of  the  feveral 
books  of  Pappus,  the  mifcellaneous  nature  of  the  Collection 
is  fufficiently  apparent.  Several  ancient  mathematicians  are 
mentioned  by  him,  of  whom  no  other  notice  remains;  and 

J In  Prop.  10th,  he  mentions  the  well-known  obfervation  of  Archimedes,  that 
with  a fixed  Ration  he  could  move  the  earth.  And  the  refolution  of  the  general 
mechanical  problem,  “ to  move  a given  weight  with  a given  power,”  he  calls  the  40th 
invention  of  Archimedes. 

§ It  is  proper,  however,  to  mention  an  obfervation  of  Dr.  Simson  on  Prop.  14  of 
this  book:  “ Addatur  hie  (poftverbum  quidem  in  linea  quartahujus  paginae,  viz.  fol. 
320.  b.)  “ Geometrice  ut  dudum  eroendavit  Gregorius  a St°.  Vicentio,  pag.  2QJ .” 

Quad.  Circuit. In  the  fame  place  is  alfo  the  following  note,  referring  to  the  Codex 

Bull.j  he  fays,  “ In  quo  poll;  verba  ogyxvwus evgeiv,  legitur  /xsOo^sjfhxt  <Ss  rov  T'ozrcv  tbIov. 
“ Verbo  vero  t/.iQo<ilvtlcu  fignificatur  conftru&io  geometrica.”  Gregory  alfo 
makes  another  remark  on  Commandine’s  Note  B.  in  the  fame  page  of  Pappus,  (15S8.) 
The  laft  fentence  of  the  enunciation  of  Prop.  12,  (fol.  317-  a ) in  Commandine’s 
tranflation  is  “ Invenitur  autem  methodo  inveftigata  hoc  pa&o but  it  ought  to 
have  been  “ inveftigabitur  autem  geometrice  itaj”  the  Greek  (MS.  Bull.)  being 
“ Fvgio-xslai  /xtOoSlodcy  urus."  Dr.  Simson  alfo  remarks,  refpedting  the  laft  fentence  of 
Commandine’s  Note  B.  on  Prop.  14,  viz.  ‘ Mirum  eft  Pappum,’  &c.  “ Non  mirmu 
" quoniam  ex  elementis  conicisfatis  hujus  demonftratio  patet.” 
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many  curious  particulars  are  detailed  refpe<5ting  the  ancient 
ftate  of  mathematics,  and  of  the  problems  and  theorems  which 
engaged  the  attention  of  the  geometers  of  thole  times.  It  is 
written  with  only  a general  attention  to  method  ; there  is  little 
uniformity  in  the  ftile,  and  the  work  has  probably  been  com- 
pofed  at  different  times.  Some  propositions  are  demonitrated 
minutely,  and  rather  diffufely,  while  in  others  many  important 
fteps  are  omitted,*  as  is  often  remarked  by  Commandine,  and 
thefe  omiffions  he  has  generally  fupplied.  As  a further  proof  of 
this  charabter  of  the  Collections , the  very  frequent  repetitions  in 
different  parts  of  it,  of  the  fame  Propolitions,  fometimes  with 
the  fame,  and  fometimes  with  different  demonftrations,  maybe 
mentioned. § It  is,  however,  a moft  interefting  work,  and  more 
cfpccially  from  the  account  of  the  analytical  geometry  of  the 
ancients  in  the  feventh  book;  an  edition  of  the  Greek,  from 
a collation  of  the  many  manuferipts  which  are  known  ftill  to 
exift  in  the  libraries  of  Europe,  would  be  moft  acceptable  to 
all  the  admirers  of  the  elegance  and  accuracy  of  ancient 
geometry;  and  for  fuch  an  undertaking  Ur.  Simson’s  notes 

* Dr.  Simson  makes  a remark  to  this  purpofe.  Opera  Reliqua,  p.  52 6,  at  the  end 
of  Prop.  76.  Many  of  the  imperfedtions  of  Pappus,  as  they  appear  in  the  exifting 
MSS.,  muft  be  attributed  to  the  tranferibers. 

§ The  following  examples  may  be  remarked.  The  two  ftatements  of  the  ancient 
claffification  of  problems,  in  b.  iii.  fol.  4.  b.  and  b.  iv.  fol  60.  The  tv/o  accounts  of 
the  Conchoid  in  thefe  two  books.  The  two  folutions  of  the  Deliacal  Problem,  b.  iii. 
fol.  7,  and  b-  viii.  Prop.  2,  nearly  in  the  lame  words.  In  Dr.  Simson’s  edition  of  the 
S ctio  Determinata,  feveral  duplicates  are  mentioned.  Other  repetitions  alfo  might 
be  pointed  out,  fuch  as  Props.  31,  57,  178,  1Q4,  book  vii.  Alfo  Props.  8 7,  153,  206, 
in  the  fame  book.  Alfo  Props.  23,  58,  103,  b.  vii.  Several  of  thefe  are  remarked  by 
Dr.  Simson,  in  his  notes,  both  printed  and  unpublifhed.  See  Opaa  Reliqua x pp- 
400,410. 
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would  be  highly  valuable.^  He  does  not  feem  to  have  taken 
a regular  and  accurate  furvey  of  the  whole,  with  any  view  to 
the  immediate  completion  of  fuch  a work  ; nor  has  he  con- 
fide red  every  paflage  which  would  require  correction  or  ex- 
planation ; yet  his  emendations  and  illuftrations,  feveral  of  which 
liave  been  mentioned  in  this  Memoir,  will  be  an  important 
repolitory  of  materials  for  the  affiftance  of  any  future  editor. 

It  is  proper  like  wife  to  obferve,  that  among  Dr.  Simson’s 
notes  are  feveral  generalizations  of  Propofitions  in  Pappus, 
and  alfo  fome  connected  Propofitions,  which,  though  valuable 
in  themfelves,  may  probably  not  be  all  confidered  as  properly 
belonging  to  a new  edition  of  that  author.  Several  alfo  of  the 
Doctor’s  notes  contain  conections  of  Commandine’s  com- 
mentary, moft  of  which  might  be  omitted  in  conducting  a 
new  edition  ; of  which  the  proper  objedt  mu  ft  be,  to  give  the 
text  of  Pappus  free  from  errors,  and  to  introduce  fuch 
comments  only  as  are  neceflary  for  explaining  real  difficulties, 
and  for  filling  up  material  deficiencies  in  the  demonftrations. 

It  may  he  alfo  obferved,  that  from  what  is  known  re- 
fpecting  feveral  of  the  remaining  MSS.  and  the  fimilarity 
of  their  defects,  it  is  much  to  be  apprehended  that  few  things 
of  material  importance,  beyond  what  Dr.  Simson  has  already 
remarked,  are  likely  to  be  difeovered;  though  an  accurate 

examination  of  thefe  MSS.  would  certainly  be  molt  defirablc. 

• 

t By  comparing  Dr.  Simson's  MS.  notes  on  the  Lemmata  of  the  feventh  book 
with  his  correfted  edition  of  thefe  Lemmata  in  his  reftorations  of  the  Loti  Pla.nl 
Seclin  Delerminata,  and  Porisms,  his  tafte  and  judgment  maybe  remarked  in  (electing 
only  tbofe  notes  which  were  necefiary,  and  omitting  the  others  which  he  had  written 
on  his  firit  review  of  thefe  Propofitions. 
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After  every  aid  is  obtained  from  remaining  MSS.  the  ability 
and  intelligence  of  an  editor  mull  be  depended  on  for  the 
be  ft  ufe  of  exifting  materials;  and  it  is  to  be  confidered,  that, 
in  geometry,  the  nature  of  the  fubjedl,  and  the  train  of 
argument,  may  often  enable  an  editor  to  fupply  the  defeels 
and  corredl  the  errors  of  manuferipts,  to  which,  indeed,  thofe 
on  mathematical  fubjedls  appear  to  be  more  liable  than  any 
others. 

The  copy  of  Commandine’s  Pappus  which  Dr.  Simson 
ufed,  and  in  which  he  wrote  his  notes,  was  the  tirfl  edition 
Pisauri,  1588,  and  Venetiis,  1589,  and  to  this  all  quotations 
in  this  memoir  refer. 

It  is  neceffary  alfo  to  mention,  that  a few  years  after  the 
Dodlor’s  death,  an  application  was  made  to  his  executor  Mr. 
Clow,  on  the  part  of  the  Delegates  of  the  Clarendon  Prefs,  in 
the  Univerfity  of  Oxford,  for  a tranfeript  of  all  the  MS.  notes 
in  this  volume,  as  they  were  left  by  the  Dodlor.  This  was 
readily  complied  with,  on  the  reafonable  condition,  that 
whatever  notes  and  corredtions  of  Dr  Simson’s  might  be 
adopted  in  a new  edition  of  Pappus,  they  fhould  be  particu- 
larly diftinguilhed  and  acknowledged  as  his.  Some  time  after, 
Mr.  Clow  depofited  this  valuable  legacy  from  his  deceafed 
friend,  in  the  library  of  the  College  of  Glafgow  ; and  having 
had,  by  the  favour  of  the  Principal  and  Profeffors,  every  con- 
venience for  confulting  it,  I have  been  enabled  to  give  from 
it  fome  interefting  particulars  of  Dr.  Simson’s  geometrical 
ftudies. 
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§.  IX.  Of  the  MSS.  of  Pappus. 

A Confiderable  number  of  manufcripts  of  the  colledfions  of 
Pappus  are  to  be  found  in  various  libraries  of  Europe,  but 
all  of  them  which  have  been  examined,  are  mutilated  ; and 
contain  many  errors,  from  the  ignorance  or  carelefsnefs  of 
the  tranfcribers.-j- 

Co  mm  an  dine  appears  to  have  had  the  ufe  of  only  one 
manufcript,  ot  which  the  hiftory  and  fate  are  unknown’  but 
from  his  numerous  corrections  of  it  in  his  comm  ntary,  in 
which  he  generally  inferts  the  erroneous  paffage  of  the  MS. 
a judgement  may  be  formed  of  its  very  deficient  ftate.  In 
it,  as  in  feveral  other  MSS.J  the  two  firft  books  are  entirely 
wanting. 

In  feveral  MSS.  however,  a portion  of  the  fecond  book 
(about  one  half)  is  preferved.  This  was  found  in  one  of  the 
Savilian  MSS.  viz.  No.  9,  and  publifhed  by  Dr.  Wallis,  in 
1688,  with  learned  notes.  It  is  underftood  alfo.,  that  one. 

f Dr.  SrnrsoN,  in  a note  on  a Proportion,  of  the  feventh  book  of  Pappus, 
remarks,  “ non  pauca  autem  in  hac  Propofitione,  in  eo  codice  (Parifienfe  Regio  tc. ) 
“ vitiata  funt,  ut  in  omnibus  fere  Pappi  Propqfitipnibus,  et,  ut  videtur,  in  omnibus 
“ manufcriptis.” 

X The  fame  is  to  be  remarked  of  the  Savil.  MS.  N.o.  3;  alfo  of  a MS.  of  Pappus  in 
the  Ne^politian  Royal  Library,  mentioned  by  Fabricius  Bibl.  Grac.  tom.  v.  page  790, 
Hamburgh,  1 7£)S,  &c.  In  the  MS.  Bullialdi,  afterwards  to  be  mentioned,  the  two 
firft  books  alfo  are  wanting.  Ger.  Vossius,  de  Scientiis  Math.  cap.  xvi.  7,  when 
Rating  the  books  of  the  Mathematical  Collectiovss  adds,  “ fed  duo  primi  vidcntur 
“ deperiffe.” 
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of  the  Parifian  MSS.  No.  23 68,  has  this  portion  of  the  fecond 
book,  beginning  at  the  fame  words  as  the  fragments  in  the 
Savilian  MS.|  From  a MS.  of  Pappus,  which  belonged  to 
Joseph  Scaliger,  the  portions  of  the  preface  to  the  viith 
book,  defcribing  the  Seclio  Rationis  and  Sectio  Spatii , were 
publifhed  in  Greek  by  Snellius,  in  his  redoration  of  thefe 
books,  in  1607  ; and  his  edition  of  the  Greek  preface  to  the 
Scctiu  Determinata , 1608,  was  probably  from  the  fame  MS. 

The  MS.  of  Pappus  which  was  in  the  library  of  Isaac 
Vossius,  and  was  carried  from  England  to  the  Univerfityof 
Leyden,  had  alfo  about  one  half  of  the  fecond  book*;  and 
probably,  the  precife  portion  which  is  in  the  other  MSS. 
now  mentioned. 

In  the  edition  of  the  Bibliotheca  Grccca , publifhed  by 
H arles,  vol.  ix.  p.  170,  is  a catalogue  of  the  MSS.  of 
Pappus  known  to  that  writer,  including  thofe  now  mentioned 
and  feveral  others.  I fhall  in  this  place  therefore  mention  only 
two  more,  not  taken  notice  of  by  him.  In  the  year  1795,  J. 
Gugl.  Camerer  publifhed  an  edition  of  the  Apollonius 
Gallus  by  Vieta  ; and  prefixes  to  it  the  preface  and 
Lemmata  belonging  to  the  Tadtions,  in  Greek.  For  this  pur- 
pofe  he  made  ufeof  three  MSS.  the  two  in  the  Parifian  library 
No.  1440,  and  No.  2368;  and  another  in  the  Strafburgh  library, 
not  mentioned  in  Fabricius;  but  from  the  very  fhort  references 

+ A MS.  copy  of  this  fragment  of  the  second  book,  (with  the  third  book  also,) 
.taken  from  this  Parisian  MS.  is  in  the  Savilian  Library  at  Oxford  j and  from  a note 
nt  the  end  of  this  copy,  it  appears  that  the  Parisian  MS.  was  written  in  1562. 

* See  the  accountof  Isa  ac  Vossius  in  the  Biog.  Brit.  This  MS,  is  mentioned  in  the 
Oxford  Catalogue  of  Manufcripts,  No.  2126. 
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to  that  MS.  nothing  can  be  pronounced  refpedting  its  hiftory 
and  value. 

There  is  alfo  at  Edinburgh  an  elegant  manufcript  of  five 
books  of  Pappus,  viz.  the  third,  fourth,  fifth,  fixth,  and  eighth; 
but  unfortunately  the  feventh,  the  moft  valuable  portion  of 
the  work,  is  wanting. 

This  MS.  was  purchafed  at  Paris,  in  174-8,  by  Dr.  James 
Moor,  then  Greek  profefior  at  Glafgow,  from  Mr.  De  Mairan, 
of  the  Academy  of  Sciences ; and  on  the  firft  page  of  it  is 
written  D'Ortous  de  Mairan , probably  by  his  own  hand.  De 
Mairan  had  informed  Dr.  Moor  that  it  had  belonged  to 
Bullialdus;  and  on  that  account  Dr.  Simson,  who  had 
it  for  fometime  in  his  poffeflion,  and  took  many  notes  from  it, 
calls  it  Codex  BuLLiALDi.-j-  Like  the  other  MSS.  of  Pappus 
it  abounds  with  errors;  but  Doctor  Simson  obtained  from  it 
feveral  improved  readings  and  corrections,  which  he  has 
remarked  in  his  copy  of  Commandine’s  tranflation.  Some 


f Dr.  Simson,  in  his  copy  of  Commandine’s  Pappus,  has  the  following  notices  of 
this  MS.  which,  without  doubt,  he  had  from  Dr.  Moorj  and  which  may  therefore  be 
confidered  as  authentic.  In  fol.  320.  b.  (Pafpi,  edit.  Pis.  1588.)  “ 3tio  Novris  A.  D. 
“ 1748.  Predidtam  Gr.egor.ii  (a  Sandt.  Vine.)  emendationem  veram  effe,  oftendit 
" codex  manuferiptus  elegantiffimus,  quem  tribus  abhinc  diebus  Paritiis  hue  attulit 
“ D.  Jacobus  Moor,  collega  meus  dodtiflimus,  &c.” 

Alfo  in  fol.  1.  b.  Pappi,  “ Hifce  litteris  adferiptis  emendavimus  turn  fchema 
tl  Commandini  turn  MS'*  Gr^ci  quem  Dom.  D’Ortous  de  Mairan  dicit  fuifTe 
" Bullialdi.  R.  S.” 

In  a detached  paper,  referring  to  fol.  77.  b.  Pappi,  is  a note  in  Dr.  Simson ’s  hand, 
"25  Martii  1750,  inveni  hxc  ita  effe  in  codice  Gr^co  qui  Bullialdi  fuerat, 
" quemque  collega  meus  D.  Jacobus  Moor,  a domino  Mairan  emptum  Parifiis  hue 
“ (Glafguam)  attulit." 
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of  them  are  curious  and  important,  and  all  merit  the  attention 
of  any  future  editor  of  that  work. 

Some  peculiarities  in  this  MS.  may  be  mentioned,  for  the 
fatisfaChon  of  thofe  who  may  be  inclined  to  confult  it. 

At  the  end  of  the  third  book  are  five  pages  of  MS.  not 
in  Commandine’s  edition,  which  contain  fome  variations  of 
the  folution  of  the  Deliacal  problem,  in  addition  to  thofe 
contained  in  the  beginning  of  that  book.§ 

At  the  end  of  the  fourth  book  is  a very  imperfect  fketcli 
of  a Propofition,  not  in  Commandine,  which  has  already 
been  mentioned  in  the  preceding  account  of  this  fourth  book. 

In  th  is  MS.  arc  many  corrections  on  the  margin,  and 
fome  even  in  the  text,  by  a later  hand  ; and  among  them 
are  a great  number  of  the  emendations  propofed  by  Com- 
mandine of  the  very  fame  errors,  in  the  MS.  ufed  by  him, 
from  which  a connection  between  thefe  two  MSS.  may  be 
inferred.  Many  of  thefe  emendations  are  fervilely  copied, 
retaining  even  the  miftakes  into  which  Commandine,  in  a 
few  of  them,  had  fallen. 

This  MS.  though  elegantly  written,  has  been  copied  by  ' 
a perfon  totally  ignorant  of  the  fubjeCt  ; of  which  the  number 
of  grofs  errors  in  its  firft  ftate  is  a fufficient  proof.  It  may  be 
remarked,  alfo,  that  at  the  beginning  of  a Propofition,  or  of  a 
paragraph,  there  is  ufually  a red  letter,  and  a new  line  ; but 

§ To  thefe  additional  pages  the  following  title  is  prefixed,  “ dlXais. — to  Studio* 

“ Gtu^rifjix  tv  tu  Tf/iu  Tys  r5  riaWs  uvvyyuyyjs  uxi  tjiv  d-&oSti£iv  xxi  T»»  cgyavntw 

“ xxracrxtvnv  r5  t t ’&ivi\a.t7ix,fiv.u  tS  xv[3a  xxi  t uv  ouo  fxtaL i*  olvaXoyov.” — It  may  be  obferved 
that  the  Savil.  MS.  No.  3,  has  a fimilar  addition  at  the  end  of  the  3d  book. 
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frequently  alfo  this  diftintftion  is  made  in  the  middle  of  a 
fentence,  while  the  beginning  of  Proportions  and  fubjedts 
in  other  places  is  not  diftinguifhed  in  that  or  in  any  other 
manner.  The  enumeration  of  the  Proportions  is  often  irre- 
gular, and  many  of  the  diagrams,  though  neatly  drawn,  are 
altogether  erroneous.  The  MS.  was  fold  at  Dr.  Moor’s  death, 
and  was  afterwards  purchafed  for  the  library  of  the  Faculty  of 
Advocates  at  Edinburgh,  in  which  the  writer  of  this  Memoir 
had  every  facility  for  confulting  that  MS.  and  other  books 
in  that  great  collection.  From  the  well-known  liberality 
of  the  Curators  of  that  eftabliftiment,  the  aid  of  this  MS. 
will,  without  doubt,  be  moft  readily  given,  when  it  can  be 
ufeful  for  preparing  an  edition  of  that  interefting  work  in  the 
original  language. 

This  MS.  not  having  the  feventh  book,  Dr.  Moor  procured 
a copy  of  it  to  be  taken  from  the  MS.  No.  2368,  in  the 
Parilian  library.  This  alfo  for  fome  time  was  in  Dr.  Simson’s 
poflefiion,  and  he  adopts  from  it  fome  corrections  of  Comman- 
dine’s  tranflation  in  his  reftoration  of  the  Loci  pla?ii,  and  Sectio 
(letcrminata ; but,  as  was  already  mentioned,  there  is  no  re- 
ference to  it  in  his  expofition  of  the  Porifms^;.  I add  with 
regret,  that  this  copy,  in  the  difperfion  of  Dr.  Moor’s  library, 
feems  to  have  been  loft ; and  thefe  particulars  are  ftated,  as 
they  may  perhaps  facilitate  the  recovery  of  it  from  fome 
obfcure  fituation  into  which  it  may  have  accidentally  fallen. 

t In  a note  on  Commandine’s  Pappus,  the  Dodtor  gives  the  following  account 
of  this  tranfcript,  which  he  muft  have  got  from  Dr.  Moor  “ Hunc  autem  librum 
7mum  Pappi  ex  eo  codice  (fcil.  No.  2368,  Reg.  Bibl.  Par.)  defcripfit  Dorn  Capero- 
nier,  linguae  Graecx  in  Academia  Parihenfi  Profeffor  ; fumptibus  D.  Jao.  Moor. 
collegae  mei  doftiffimi.  Schemata  vero  ejus  depinxit  D.  Joa.  Brisbane,  M.D.’’ 
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The  two  Savilian  MSS.  No.  3,  and  No.  9 , have  been  repeat- 
edly referred  to.  There  is  alfo  in  that  library  a tranfcript  from 
the  Parifian  MS.  No,  2368,  of  a portion  of  the  fecond  book  of 
Pappus,  (the  fame  as  the  fragment  in  MS.  Savil.  No.  9, 
publifhed  by  Dr.  Wallis,)  and  the  whole  of  the  third  book. 
This  tranfcript  is  not  mentioned  by  Dr.  Wallis;  and  in  the 
following  Appendix  II.  it  is  quoted  as  MS.  Savil.  B.  From  a 
note  at  the  end,  it  appears  that  the  Parifian  MS.  No.  2368,  was 
written  in  1562,  by  the  direction  of  P.  Ramus. 
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WO  paffages  of  Pappus,  on  the  ancient  divifion  of 


geometrical  lines  into  dalles,  have,  in  the  preceding 
Memoir,  been  repeatedly  alluded  to.  For  the  fatisfadion  of 
tho  e who  may  wilh  to  confider  them  accurately,  the  Greek, 
from  the  Savilian  MSS.  and  the  MS.  Bull,  is  printed  in  this 
Appendix,  along  with  Commandine’s  tranflation.  Some  of 
the  various  readings  in  thefe  MSS.  are  remarked,  but  without 
taking  notice  of  either  the  lmaller  differences,  which  do  not 
affecff  the  fenfe,  or  of  fome  grofs  errors,  manifeff  ly  arifing  from 
the  careleffnefs  of  the  tranfcribers. 

Some  of  Commandine’s  notes  are  alfo  mentioned;  but  as 
Dr.  Simson  has  not  left  any  obfervations  on  thefe  paffages,  it  is 
not  my  purpofe  to  enter  into  any  examination  or  explanation 
of  them,  except  only  by  pointing  out  the  references  to  fome 
•Proportions,  not  explicitly  liated  either  in  Pappus,  or  in  the 
commentary  of  his  tranflator. 
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PAPPI , MS.  Savil.  No.  3.  Fol.  10,  b. 


« * \ e3i i /xe  mpott  thv  txvtx.  Tlxte4i 

**  Si  xgivcit  troi  rs  xXXo.s  tois  tt  ■yEWf. tiTpix 
yiyvptxxpitots  tx  Its'  txittov  irpoaypxty £vra|| 
“ •J2T£p»  Tvs  XXTX&XtVVS,  XXI  TX  v(j>'  vpuv  tvt- 

^Xusiystt  vyoopxt ,xxt  tx  Soj-xtrx 
fC  Tots  xpy^xtois  Titpi  Toy  irpovpvpstov  itp o@Xt)- 
xt  pxTos  ixdixQxi.  t\.x i otpuTot  imeit  oXiyx 

“ ircpi  ri>  £ v yioiptTftx  7r(  ofthvpxTtv't  xpyrt t 
ct  Xajiat  itTivGtr.  T ut  ct  ytupflptx  r.po- 
“ (3X-npxT<xit  ot  zjxXxio!  r pix  yivv  tpxcrit  Ittxt. 
“ Kxt  Tti  [xit  avToi'j  iir'nTtSx  xxTshit Oxi,  t.x 
,l  Si  o-Tipix,  tx  Si  ypxpptxx.  T x pet  out  Si 
“ tvQtixs  xxi  xvxXov  Tnpttpipuxs  Svvxpctx 
et  XvtxOxi  XcyaiTo  xt  Iixotus  iirtmSx.  K xt 

x<  yxp  xi  ypxppxt  Si  »v  XvtTxi  tx  toixvtx 
,c  vpoj3XyipxTX,  Trtt  yitsait  tyovtjtt  it  nritsiSu. 
“ oxx  Si  irpofiXripxTX  X-jtTxt  TtxpxXxpfixto- 
<c  pitvs  eis  t tit  ylnxts  ptas  Tut  row  xutov 
M Topuv,  v vsXe totut,  txvtx  xTiptx  xtxXrtrxt. 
,e  Itpls  yxp  Tvt  xxTxaxivvtt  xtxyxxt'ot  ixTt 
yjpv  Txadxi  o-Tcptxt  aupxrut\  ust^xtuxis. 
“ Atyu  Si  rxis  xuvixxis.  Tp'not  S’  et<  xx- 
xt  TxXttTrtTxi  yitos,  o xxXttrxt  ygxpptxct. 


“ Quae  igitur  me  praemififfe  opor- 
“ tebat,  haec  funt.  Itaque  omittens 
“ explicare  et  tibi,  et  iis,  qui  in  geo- 
<f  metria  exercitati  funt,  ea,  quae  ille 
t(  feripfit  de  conltru&ione,  et  quae 
“ nos  objecimus';  optimum  fore  ju- 
“ dicavi,  fi  exponerem  quid  antiqui 
i(  de  di&o  problemate  fenferint:  et 
“ primum  nonnulla  dicerem  de  pro- 
“ blematibus,  quae  ingeometria  con- 
“ fiderantur,  inde  fumpto  initio. 

“ Problematum  geometricorum  an- 
“ tiqui  tria  genera  efie  ftatuerunt,  et 
“ eorum  alia  quideni  plana  appellari, 
“ alia  solida,  alia  linearia.  Quae  igitur 
“ per  reftas  lineas,  et  circuli  circumfe- 
“ rentiam  folvi  poffunt,  meritop/amz 
“ dicantur  j etenim  line#,  per  quas 
“ ejufmodi  problemata  folvuntur,  in 
u piano  ortum  habent.  Problemata 
<i  vero  quaecunque  folvuntur, aflumpla 
“ in  conftru&ionem  aliquaconi  fecti- 
<e  one,vel  pluribus,  solida  appellantur; 
((  namque  ad  conftrutiionem  necelfe 
“ ell;  folidarum  figurarum  fuperfici- 
“ ebus,  nimirum  conids,  uti.  Reftat 
Xi  tertium  genus,  quod  lineare  appel- 
latur.  Lineae  enim  alias  praeter  jam 


41  7r^oyqx<p'si\x,  MS.  B.  SAVIL. 
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‘ ypxpt.pt.di  yap  'iTspai  itapa  rocs  Up'/ipt-lyas  els 
e nil1  xxTxir'.'.ewnt  XxptB  at  oyrxi  n ixiXurepxv 
‘ xdi  /j.eTx'7r\xTiJ.e»riv§  iypvcrxi  ri!»  yttitTm. 
‘ onoiai  Tuyydv*  (oocri  di  shines)  xdi  Terpx- 
‘ yuviZpvjzi  xd i noy^hoeioSs,l  xdi  xiaaoei- 
‘ Saif,  noXXx  xdi  zsxpxSoj~x  wepl  a-jtus  eypvxxt 
‘ av/j.'ZjTtl/xxTx.  Toiavrns  Si  rni  Sixpopas 
c rav  TrpoftXri/tixToiv  ovaris,  oi  ttxXxioi  yiupt.eTpxi 
‘ to  wpoeipyiixeyov  ini  Tut  Svo  ivdeijjy  irpojdX'/iixx 

C TV)  VC7EI  (TTSpeOV  UTTOltp^V,  OV % OIOITS  V)<TX1 
1 xxTxarxevd^eiv  tu  ■■  eupterpixu  Xoycj  xxtx- 
‘ xoXo vOovvTes.  lit  el  pt.i)Se  T«{  Too  xu'vov  rj/xds 
‘ pa'Sio  tit  liMteSoi  y snipe  it  ht.'’  [Jr  SsJ  Si io 
‘ So0£io-wv  ivSeixt  dyi-rut,  SJo  pj.eaxs  avd Xoyot 
‘ Xxfteiy  it  ovyeyet  dtxXoyix.']  Tots  oi  cpydtois 
‘ (AiTxXxfil ires  dvTO  (lavfxxenuis  eis  ye  povpyiat 
‘ xdi  xxTxaxevyiv  iniTr.otiov  ryxyot.  us  exTit 
' ISeiy  zjo  Tut  pepofxi yxv  aoToir  avyTxy(xctTj.y. 
‘ X eyu  S’  it  t»  i pxTouQivivs  /xecsoXxlSu,  xdi 
' tois  fiXxtos  xxi  rtpajtos  ftriyxyixois , v x-  tx- 
‘ uxATixaii.  cot oi  yap  o/AoXoyovyTts  aTepeot 
‘ ettxi  to  mpiiSXriixx,  Try  xxTXTxevnv  avTov 
' y.Ltoy  opyxvixds  nnroirivTXi,  crvfxpuyus  airoX- 
' X uv tin  tu  trepyxiu.  os  xai  T r.t  avaXvtriy 
' oio too  71  eljfuriTxl  Sid  tuv  Too  xuyov  Tbptuv. 

* Kob  dXXoi  Six  tmv  dpiaTxiov  Tonut  arepeuv. 


“ diiStas  in  conftru&ionem  affumun- 
<e  tu r,  varium,  et  tranfmutabilem  or- 
“ turn  habentes,  qualcs  funt  helices* 
“ et  quasGraeci  Tergayuvi '£ooo-;$  appel^ 
“ lant,  nosj  quadrantes  [dicere  poflu- 
“ mus,]  conchoides,  et  ciffbides,  qui- 
“ bus  quidem  multa,  et  admirabilia 
<f  accidunt.  Cum  igitur  tales  lint  pro- 
“ blematum  differentiae,  antiqui  geo- 
“ metrae  probletna  ante  dictum  in 
c‘  duabus  re6tis  lineis,  quod  natura 
<c  folidum  ett,  geometrica  ratione 
fe  innixi  conftruere  non  potueruntj 
“ quoniam  neque  coni  (eftione-;  facile 
C(  e(t  in  piano  defignare  : inftrumentis 
“ au.tem  ipfum  in  operationem  manti- 
“ alem,  et  commodam,  aptamque- 
“ conffruitionem  mirabilitcr  tradux- 
“ erunt,  quod  viderc  licet  in  eorum 
(l  voluminibus,  quae  circumferuntur, 
“ ut  in  Euatosthenis  mefolabo, 
{<  in  Phi  con  is,  et  Heromis  mc- 
“ chanicis  et  catapulticis.  Pli  enim 
“ aflerentes  problema  folidum  effe, 
“ ipfius  conffrudtionem  inltrumentis- 
“ lantum  perficcrunt,  congruentur 
“ Apollonio  f’ergaeo,  qui  et  refolu- 
“ tionem  ejus  fecit  per  coni  fedtionesi 
“ alii  per  locos  folidos  Arist-iEi: 
“ nullus  aulem  per  ea,  quae  proprie 


§ Bspiao-ixlyrit,  idem. 

* In  i\'S.  Savil.  No.  3,  quae  inter  uncos,  rubro  liquore  exaratae  a secunda  manu. — In 
altero  codice  S.  \il.  “ di  eX,xes’  absunt.  In  Alb.  Bull.  Tuyydyovai  ii  ...  . xai. 

t xoyyotiSHi,  MS.  B.  Savil. 

f]  Quae  inter  uncos,  in  Commandini  veriione  omittuntur;  fed  quamvis  fupervacanea,  foi  fan 
non  erronea. 
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“ ioS&f  Si'  Siat  ray  i Situs  i-rriTrtSuy  xxXovji.iyuy, 
“ }fiM[j.r.S'/i?  Si  xoct  Xoyu  Si  a,  xoyyrXoiio'i-jVS* 
1‘  ypxjj.ixiy.-ns,  St  vs  xdi  tvv  yuii'xy  irpiya ro- 
" (*w i».  lyQvtTojxcdx  oiv  rt'Taapxs  durov  xxtx- 
“ axtvxs,  jj.IT a Titos  i(j.r,s  tmi^pyxrrixs.  us 
“ vjfuTvs  jxsv  cpxToaSiscioy,  SevTcpxv  Tijy 
“ rut  TSipi  VIKOjJ.vSs 1,  TftTVS  Si  TVS  TUI  1 rtf} 
,e  vpusx  jjbaXio-Tx  Trpts  r xs  y^sipovpyixs  ap(j.o- 
“ fyvtrxv,  r ois  xp%iTexToveiv  0ovXo/j.i'yois . K di 
“ rsXs vToiixt  tv  s Cip'  vjj-uv  uuvpvjxivvv.  <TTipim\ 
“ yxp  TtxyTos,  iTspov  anpeov  o/xoioy  ri  So OesTi 
“ yxTXTKtvx^ETXi  mpos  Toy  SodivTx  Xoyoy. 
“ ids  SJo  tuv  SoGzitus  ivdsius  Si-o  xxi\  /xiaxi 
£c  xxtx  To  ennuis  dsaXoyoi  XVflpflawV,  us 
“ vpuv  iy  [/.v xxvixois  xxi  kxtxttxXtixois. 


“ plana  appellantur.  At  Nicome- 
<c  des,  et  ratione illud  fecitper  lineam 
(e  conchoidem,  per  quam  et  angulum 
“ tripartite  divifit.  Exponemus  igitur 
ff  quatuor  ejus  conftrudtiones  unacum 
<cquadam  noftra  tra&atione.  Qua- 
“ rum  prima  quidem  eft  Erato s- 
“ thenis,  fecunda  Nicomedis, 
“ tertia  Heronis,  maxime  ad  ma- 
“ nuum  operationem  accommodata, 
“ iisqui  archite&i  effevolunt.  Ultima 
“ autem  eft  a nobis  inventa : folido 
“ enim  quocunque  dato,  alterum  fo- 
“ lidum  dato  ftmile  conftruitur  ad 
“ datam  proportionem,  ft  duabus 
(C  datis  re&is  lineis,  duae  mediae  in 
e<  continua  analogia  affumantur,  ut 
“ inquit  Hero  in  mechanicis  et 
ee  catapulticis. 


* KoyxpaSes,  MS.  Savil.  B. 

f StSo/jiiyv.  MS.  Bull,  et  ut  videtur  MS.  quo  utebatur  Commanding. 
% Deeft  xxi  MS.  B.  Savil.  et  MS.  Bull. 
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PAPPIy  MS.  Sahl.  No.  3.  Fol.  86 , b 


Ti?v  SodAtrxv  yut'txt  evOkypa/xixot  As  ipix 
“ lax  Tt(xAt  oi  irxXxtot  yeufxeTpxt  GeKyaxtTes, 
“ y7!upyaxt,oi  dir  la.  TotxvTyt.  Tptx  yety  (paper 
,c  Atxi  Tut  it  ytv[x eTptx  7rpoffXy/j.aTut}  xxi  Tas 
“ p ie»  xuTut  i'rrl'mdx  xxXAcrdxt,  rtz  Si  anped, 
“ rd  Si  ypa/aixixd.  rd  (xlt  oyy  Sd  iv8etxs  xa‘ 
<e  xvxXou  Ttipitysptixs  Sviafxetx  XleaQxt,  XeyoiT 
” it  Axotus  emircSx.  xat  yap  at  ypa^xai 
“ Si  i St  IvplaxiTai  rx  toixvtx  srpoQXyfxaTx 
te  Tyt  yi teatt  eyava’tt  it  tiu'niSu  oax  Si 
“ XvsaQxt*  ’npofiXr.jxxTx,  zaapxXafji.@xtopji.itys 
“ ns  Tyt  yetsatt  patus  Tut  Ten  xutov  T0fJ.it , y 
“ xxi  nXttotut,  anptx  txvtx  xexXyTxi.  orpos 
“ yap  Tyt  xxraaxevyt  yjycao-Qxt  arsptut  cryy- 
“ jj.xrojt  iiu^xtHXts,  Xtyu  Si  Tats  xuttxxls, 
“ atayxdtot.  Tplrot  os  n irpo@\ypj.d.Tut\  v9to~ 
XHirtTai  yetos,  To  xaXovf/.etot  ypxpj.ft.ixot., 
“ ypxpt.pt.ui  yap  iTtpxi  Tixpdf  rds  Apy/xstxs  As 
“ Tyt  xxTxaxevyt  Xxpj.@o. totTxt,  ysotxtXuTipat 
“ tyovaat  Tyt  yiteatt,  xat  @s@ixapj.ityt  [xx'Kh os, 
“ xTxxTOTsput  sTritfatsiuv,  xat  xttyaeuv  vnt- 
“ ’rsXeypj.itut  ystufjLStxt,  TotauTxt  Si  ivrtt  at  Te 
“ it  Tots  nrpos  svtipxteiais  xx\ovpt.itois  totiois 
**  svpiaxojxstxi  ypxpj.pt.xi,  erepxt  n TcvTut 


<c  Antiquigeometrae  datum  angulum 
t(  re&ilineum  tripartite)  fecare  volentes 
<e  ob  hanc  caufam  haefitarunt.  Pro- 
<(  blematum,  quae  in  geometria  confi- 
t(  rantur,  tria  eflfe  genera  dicimus;  et 
“ eorum  aliaquidemp&ma,  alia  solida, 
ce  alia  vero  linearia  appellari.  Quae 
“ igitur  per  refitas  lineas,  et  circuli 
“ circumferentiam  folvi  poffiint,  me- 
“ rito  dicuntur/>fana : tin  pa  enim  per 
Ci  quas  talia  problem  ata  inveniuntur, 
cc  in  piano  ortum  habenl.  Quaecun- 
“ que  vero  folvuntur,  affumpta  in 
{i  conftru&ionem  aliquaconi  fedtione, 
ee  vel  etiam  pluribus,  solida  appellata 
ec  funt,  quoniam  ad  conftru&ionem 
“ folidarum  figurarum  fuperficiebus, 
11  videlicet  conicis,  uti  necefifarium  eft. 
ce  Relinquitur  tertium  genus  proble- 
“ matum,  quod  lineare  appellatur; 
“ lineae  enim  alias,  praeter  jam  di£las 
“ in conftru&ionem  affumuntur,  quae 
c<  varium  et  difficilem  ortum  habent, 
(e  ex  inordinatis  fuperficiebus,  et  mo- 
“ tibus  implicatis  fadls.  Ejufmodi 
<f  vero  funt  etiam  lineae,  quae  in  locis 
<e  ad  fuperficiem  diftis  inveniuntur, 


■*  X'jslxt,  MS.  Savil.  No.  9.  f rut  ^^>0Xy fAxIxt,  idem. 

wforj  idem. 
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<f  tioixi\urepoa , xai  rtofaKde  rd  wAijflo*  void 
11  dtifinrplov  rov  ctfa^atdptus  tv  rais  yfa.:y  jj.r/.dis 
“ eTitdldrecrt  ,Kat (pihiJvtfs  rail  ntaiizS,  tj-  eftnr- 
“ fav.-ds  71  fax  -oetduv§  re  xdi  ere  fun  nat  roiuv 
“ eTSi(J)xveiwt  ivpio’xdfj.etxi,  TsoWd  xdi  9avj/,oterrd 
“ avy. Ttrd[j.ara  nepi  auras  eyaucai.  xdi  rites 
‘‘  dvrut  vttq  rut  teurepuv  d%idQ‘tiJZt  A dyov 
“ TiXmtas.  fata  St  ns  e£  dvrut  err  it,  v,  xdi 
“ Tjxpddoi'os  void  rdv  (/.ettXdov  xA tiOeira  ypa/z/j/d- 
“ Toy  Jt  dvrcu  yetous  erepai  i faxes  Hat  rerpa- 
“ yvnZo.  <jdi  re,  xdi  xoy\oei$eis  xdi  xiaacsioeis. 
,e  §ox«  Se  7TUS  &iJ.uprril/.a.  To  roiov  ov  ov  fxixpat 
“ Hty.i  rots  yeufxerpais,  or  at  sTrioiedot  Trpofifanfj.x 
tf  did  rut  xa ittxut  in  rZt  ypxixpzixut  void  ntos 
,c  Ivpiaxerat.  xai  ro  srjtohot  or  at  £<|  atoixeiov 


“ et  alise  quaedam  magis  varise,  et 
“ multse  a Demetrio  Alexan- 

es  DRIRO  fsV  nxis  ygxixfzixxis  evu^daetn, 

“ hoc  eftj  in  linearibus  aggreffioni- 

bus  ; et  a Phxlone  Tvaneo  ex 
“ implicatione  [uAwrotJoav^Jet  aliaruin 
“ varii  generis  fuperficierum  invent®, 
“ quse  multa  et  admirabilia  fympto- 
“ mata  continent : et  nonnullae  ipfa- 
“ rum  ajunioribus  dignce  exiftimatae 
(e  funt,  de  quibus  longus  fermo  liabe- 
“ retur.  Una  autem  aliqua  ex  ipfis 
{f  ell:,  quae  et  admirabilis  a Mf.nelao 
“ appellator. 

“ Ex  hoc  genere  funt  lineae  helices, 
cc  et  quadrantes,  et  conchoides,  et  cif- 
“ foides : videtur  autem  quodam- 

“ modo  peccatum  non  parvuni  effe 
“ apud  geometras,  cum  problema 
(>  planum  per  conica,  vel  linearia  ab 
“ aliquo  invenitur,  et  ut  fummatim 


§ otA'/jxI oe/Jwv.  MS.  Bull,  et  ut  videtur  MS.  Command. 

* nAtxlot/owv,  or  rtfanxiotidut.  This  word,  as  appears  from  the  application  of  it  in  Prop. 
29.  lib.  iv.  denotes  a clafs  of  geometrical  furfaces,  produced  by  fome  precife  rule,  on  which 
mathematical  reafoning  refpedting  fuch  furfaces  may  be  founded.  By  Commandine,  and 
alfo  by  Vossius,  they  arefuppofed  to  have  got  this  name  from  the  complex  motions  by  which 
they  are  produced.  The  Pledoeides , in  Prop.  29,  (fee  fig.  of  that  Prop,  in  Pappus)  is 
formed  by  the  motion  of  the  (haight  line  LKI  palling  through  the  flraight  line  BLN,  to 
which  it  is  always  perpendicular,  and  alfo  through  the  line  produced  by  the  common  fedlion 
of  the  conic  fuperficies,  and  of  the  fuperficies  called  Cplindroeides,  both  mentioned  in  that 
Propofition.  See  note  G.  p.  104  and  105. 

Among  the  ancients,  geometrical  curves  and  figures  generally  got  names  from  fome  refem" 
blance  which  they  were  fuppofed  to  hare  to  common  objedls.  Such  are  the  Conchoid  and 
Ci/Jbid,  and  alfo  the  Lunule,  or  Menifcus,  the  Pclecoides,  the  Hippopcda,  and  fevera!  others 

mentioned  by  Proclus.  (See  Procl.  on  Def.  4.  8.  1 Elem.) It  is  poflible  that 

■zjMx\oudns  may  have  had  a fimilar  origin,  not  now  to  be  traced  ; but  the  etymology  implied  in 
Commandine’s  trandation  of  it  may  be  right. 
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“ dicam,  cum  ex  improprio  folvitur 
“ genere,  quale  eft  in  quinto  libro 
“ conicorum  ApoLLONiii  problema 
“in  parabola:  et  in  libro  de  lineifs 
« fpiralibus  Akchimedis  : affumpta 
“ folida  inclinatio  incirculo:  fieri  enim 
“ poteft,  ut  nullo  utentes  folido,  pro- 
“ blema  ab  ipfo  defcriptum  invenia- 
“ nius.t  Dico  autem  circumferentiam 
“ circuli  in  prima  circulatione  defcrip- 
“ tam  demonftrare  sequalem  re6be 
“ lineae,  quae  a principio  lineas  fpiralis 
“ ad  re£los  angulos  ducitur  ei  quae  eft 
“ circulations  principium,  et  a re£ta 
“ linea  fpiralem  contingente  termi- 
“ natur.  Itaque  cum  hnjufmodi  fit 
“ problematum  differentia,  antiqui 

jj  \vrilxi  yivens,  MS.  SaV'IL.  No.  9. 

£ In  Commandine’s  time,  tlie  firft  four  books  only  of  Apollonius’s  Conics  had  been 
difcovered;  and  he  thence  makes  no  obfervation  on  this  criticifm  of  Pappus,  refpe&ing  a 
Propofition  in  the  fifth  book.  Alexander  Anderson,  however,  in  his  Exercitationum. 
Mathematicarum  Decas  Prima,  (Paris  1619,)  long  alfo  before  the  fifth,  fixth,  and  feventh 
books  cf  Apollonius  were  recovered  from  the  Arabic,  inferred  from  inveftigations  founded 
on  the  general  defcription  of  that  fifth  book  by  Pappus,  that  the  problem  about  the 
Parabola,  here  alluded  to  by  him,  was  truly  a folid  problem;  and  in  Exerc.  V.  (page  24,) 
he  ftates  it,  and  refolves  it.  In  the  fifth  book  of  Apollonius  we  now  find  the  firft  cafe  of 
Prop.  58.  is  equivalent  to  the  problem  of  Anderson. 

f The  Propofition  of  Archimedes  mentioned  in  this  place  is  the  18th  in  his  treatife 
De  Helicibus.  In  that  Propofition  the  7th  is  neceffary,  and  in  that  7th  Propofition  ( De  Heli- 

cibus)  the  inclination  alluded  to  is  affirmed. CommANDINE,  in  Note  C.  refpedting  this 

inclination,  refers  to  Prop.  128.  b.  i.  of  Vitello’s  Optics.  That  Propofition  is  indeed  a plane 
inclination,  and  is  affirmed  in  Prop.  5th  of  Archimedes's  Treatife.  But  in  Prop.  7.  of  the 
fame  treatife,  which  (as  has  been  obferved)  is  ufed  in  Prop.  18th,  a folid  inclination  is  affirmed, 
the  fame  as  Prop.  130.  b.  i.  of  V itello,  in  which  an  hyperbola  is  required.  See  alfo 
Alhazen,  b.  v.  Propp.  32,  33.  In  Prop.  42  of  b.  iv.  of  Pappus,  is  a Locus  ad  Hypcrbolam, 
which  he  ftates  to  have  been  affirmed  by  Archimedes,  in  the  folid  inclination  employed  by 
him  in  his  treatife  De  Helicibus. 


,e  yiiovs  Xvcrxi,\\  Lot  tern  rc  iv  rZ  7 tuv 
,t  cMxroXXwy/ov  kcjvikuv,  l Tit  tv;  nxpa(Zo\vs  7rpo- 
“ xat  iv  rZ  wept  tvs  i\ixos  visit  otpyy- 

" [A-libovs  KxjA^txvof/.crn  crTzpru  vivas  vnt  kvkAov, 
“ fjivjoevl  yap  wposfcUfj.ivov  esTcpvZ,  iuvxrov  tvpeiv 
,r  To  Jot’  avTou  ypx!pojJLtvov  Gsvpv{AX.  Xiyu  ov 
,C  TO  TVV  ircpiplpiKXV  TOO  ZV  Tri  ISpuTri  TTcptf^Opd 
<e  xvxXov,  ’lavv  x-ssooei^xi  Tv  i rpis  opGds  oLyofAfvy 
<e  IvBelx  rii  Ik  tvs  ytvsaeus  tvs  s^xisto/aims 

“ TVS  fXl*0S.  TOIXvTVS  <$V  TVS  buxpOfoLs  TUV 
et  '&po@\vfs.xTuv  hexpyovans,  or  ispoltpoi  ycu- 
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“ purpxi,  to  irpotipyi/Jitvov  tirl  tvs  yuvlocs  vrpo- 

eC  Tv  fvTCI  (TTCfCOV  vTta(ypv  Sid  TWt 

“ iittmiSuy  Towns,  ov%  0101  f.crxv  tvplaxuv, 
“ ovSt  7rw||  yap * Tov  xuvov  To/xdi  avyvBas  vtrtxv 
fr  dvrois.  xdi  Sid  tovto  vTtopvTav.  vTTspoy 
" fjLivTot  Sid  tuv  xuvtxuv  t Tpt^oToy.vcay  tvv 
“ yaw/**  i'is  rri'v  tvptcriy  ffiycrdfAivoi  Tv  Jwo- 

£t  ytypa^iyp  nim** 


“ geometrae  problema  jam  di&um  in 
“ angulo,  quod  natura  folidum  eft, 
11  per  plana  inquirentes  invenire  non 
(t  potuerunt : nondum  enim  ipfis  cog- 
" nitae  erant  coni  fe&iones,  et  ob  earn 
“ caufam  haefitarunt.  Poftea  vero 
l(  angulum  tripartite  diviferunt  ex 
<f  eonicis,  ad  inventionem  infra  fcripta. 
“ inclinatione  utentes.f 
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f Prop.  31,  lib.  iv.  Pappi. 
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APPENDIX  III 


AS  the  volume  of  Dr.  Simson’s  pofthumous  works  is  not 
in  general  calculation,  it  may  be  agreeable  to  the 
Mathematical  reader,  to  fee  the  Doctor’s  very  improved 
tranflation  of  the  general  defcription  of  Euclid’s  Porifms, 
in  the  preface  to  the  feventh  book  of  Pappus,  annexed  to 
the  account  of  his  labours.  The  mutilated  detail  of  the 
contents  of  the  three  books  of  Porifms,  not  being  materially 
altered  by  Dr.  Simson,  except  in  a few  Proportions  reftored 
by  him,  is  not  added.  •>“ 

“ POST  Ta&iones  in  tribus  libris  habentur  Porifmata  Eccmdis,  colle£tio 
“ artificiofiflima  multarum  rerum  quae  fpedtant  ad  analyfin  difficiliorum  et 
“ generalium  problematum,  quorum  quidem  ingentem  copiam  praebet  natura. 
“ Nihil  vero  additum  eft  iis  quae  Euclides  primum  fcripferat,  praeterquam 
° quod  imperiti  quidam  qui  nos  praecefterunt  fecundas  defcriptiones  paucis 
“ ipforum  [fc.  Porilmatum]  appofuerunt.  Cum  vero  unumquodque  definition 
“ habeat  demonftrationum  numerum,f  ut  oftendimus,J  Euclides  unam 
“ eamque  maxime  evidentem  in  fingulis  pofuit.  Habent  autem  fubtilem  et 
“ naturalem  contemplationem,  neceflariamque  et  maxime  univerfalem,  atque 
“ iis  qua;  fingula  perfpicere  et  inveftigare  valent  admodum  jucundam  Specie 

f “ Forfan  intelligit  demonftrationes  diverforum  cafuum  ejufdem  Porifmatis ; vel  propo- 
“ fitionum  qua»  funt  ejus  converfae. 

t “ In  quibufdam  ex  lemmatibus,  ni  fallor,  ad  Porifmata. 
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“ autem  haec  omnia  neque  theoremata  funt,  neque  problemata,  fed  media: 
“ quodammodo  inter  haec  naturae,  ita  ut  eorum  Propofitiones  poflunt  vel  ut 
“ theoremata,  vel  ut  prohlemata  formari.  Unde  fa&um  eft,  ut  inter  multos 
“ Geometras  alii  haec  genere  theoremata  exiftiment,  alii  vero  problemata, 
“ refpicientes  ad  formam  tantum  propofitionis.  Diflerentias  autem  horum 
<e  trium  melius  intellexifle  veteres  manifeftum  eft  ex  definitionibus.  Dixerunt 
<c  euiin  theorema  efle  quo  aliquid  propofitum  eft  demonftrandum  ; problema 
“ vcro  quo  aliquid  propofitum  eft  conftruendum  ; Porifma  vero  efle  quo  aliquid 
“ propofitum  eft  inveftigandum.  A Neotericis  autem  immutata  eft  haec 
“ Porifmatis  definitio,  qui  haec  omnia  inveftigare  haud  potuerunt,  fed 
1‘  Elementis  h i fee  adhibitis,  oftenderunt  tantum  quid  fit  quod  quaeritur,  non 
“ autem  illud  inveftigaverunt.  Et  quamvis  a defitiitione  et  ab  ipfis  rebus  quae 
((  traditre  funt  redarguerentur,  hoc  tamen  modo,  ab  accidente,  definierunt. 
“ Porifma  eft  quod  deficit  hypothefi  a Theoremate  Locali  [hoc  eft,  Porifma  eft 
“ Theorema  Locale  deficiens  five  diminuta  in  hypothefi  e-jus. J Hujus  autem 
“ generis  Poriftnatum  Loca  Geometrica  funt  fpecies,  quorum  magna  eft  copia 
“ in  Libris  de  Analyfi  ; ac  fcorfim  a Porifmatibus  collegia,  fub  propriis  titulis 
“ traduntur,  eo  quod  magis  diffufa  et  copiofa  fit  haec  prae  caeteris  fpeciebus.  E 
“ Locis  enim  quaedam  plana  funt  quaedam  folida,  quaedam  linearia,  el  praeter 
“ haec  funt  Loca  ad  medietates  [five  a mediis  proportionalibus  orta.]  Accidit 
“ hoc  etiam  Porifmatibus,  Propofitiones  habere  concifas  propter  difficultatem 
“ multarum  rerum  quae  fubintelligi  folent;  unde  evenit  Geometras  non  paucos 
<f  ex  parte  tantum  rem  perfpicere,  dum  ea  quae  inter  oftenfa  magis  neceflaria 
<l  funt  haud  capiunt.  Multa  autem  ex  iis  in  una  Propofitione  minime  com- 
“ prehendi  poflunt,  quia  ipfe  Euclides  non  multa  in  unaquaque  fpecie 
<e  pofuerit,  fed  ut  fpecimen  daret  multae  copiae,  pauca  ad  principium  primi 
•£(  libri  pofuit  ejufdem  omnino  fpeciei  cum  uberrima  ilia  [quae  in  primo  libro 
ee  habetur]  Locorum  fpecie,  ut  decern  fint  numero.  Quare  has  [Propofitiones 
“ fcilicet  hujus  fpeciei]  una  Propofitione  comprehendi  pofle  animadvertentes, 
“ earn  ita  deferibimus. 

‘ Si  quadrilateri  cujus  anguli  oppofiti  vel  ex  adverfo,  vel  ad  eafdem  paries 
c funt  pofiti,*  [lateribus  produ&is]  data  fint  in  uno  ipforum  tria  pundla 

* “ Primum  horum  Pappus  vocat  i&lwv,  alterum  &agvzfliov,  de  quibus  vide  Not.  C. 

pp.  85,  86,  87. 
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* [interfedionum  fcilicet;]  vel  fi  ia  quadrilatero  cujus  duo  latera  funt  inter  fe 
4 parallela  data  fint  duo  punCla  interfe£tionum  in  altera  parallelarum  ;]  caetera 
4 vero  punfta  praeter  unum  tangant  refilam  pofitione  d.tam;  etiam  hoc  tanget 
4 re&am  Pofitione  datam.5  44  Hoc  autem  de  quatuor  tantum  re£lis  dicitur 
44  qnarum  non  plures  quam  duae  per  idem  puntlum  tranfeunt.  In  quolibet 
44  vero  propofito  reftarum  numero  ignoratur,  quamvis  vera  fit  hujufmodi 
44  Propofitio,  viz. 

‘ Si  quotcunque  reclae  occurrant  inter  fe,  nec  plures  quatn  duae  per  idem 
‘ pun£lum  ; data  vero  fint  punCta  omnia  in  earum  una,  unumquodque  autem 
‘ pundtum  in  alia  tangat  redtam,  pofitione||  datam.5  Vel  generalius  fic.  ‘ Si 
‘ quotcunque  redtae  occurrant  inter  fe,  neque  fint  plures  quam  duae  per  idem 
‘ punetum,  omnia  vero  punfta  "interfedlionem  fcilicet]  in  earum  una  data  fint; 
4 reliquorum  numerus  erit  numerus  triangularis,  cujus  latus  exhibet  numerum 
‘ punCtorum  redtam  pofitione  datam  tangentium  ; quarum  inlerfedtionum  fi 
‘ nullae  tres  exiftant  ad  angulos  trianguli  fpatii  nullae  quatuor  ad  angulos 
‘ quad i i lateri , nullae  quiuque  ad  angulos  quinquelateri,  &c.  i.  e.  Univerfim,  fi 
4 nullae  harum  interfedlionu m in  orbem  redeant]  unaquaeque  interfedlio  reliqua 
4 tanget  reclam  pofitione  datam.5 

44  Euclidem  autem  hoc  nefciufife  baud  verifimile  eft,  fed  principia  fola 
44  refpexifle  : nam  per  omnia  Porifmata  non  nifi  priina  principia,  et  femina 
“ tantum  mu  It  arum  et  magnarum  rerum  fparfifie  videtur.  Haec  autem  juxta 
“ hypothefium  difFerentias  minime  diftingnenda  funt;  fed  fecundutn  difle- 
44  reniias  accidentium  et  quaefitorum.  Hypoihefes  quidem  omnes  inter  fe 
“ diflerunt,  cum  fpecialiffi nae  fint  : accidentium  vero  et  qutefitorum  uninri- 
“ quodque,  cum  fit  unum  idemque  multis  diverfisque  hypothefibus  conlingit.§ 

“ Talia  itaque  inquircnda  offeruntur  in  primi  libri  Propofitionibus ; (in 
“ principio  feptimi  habetur*  diagramma  hue  fpeclans)  { Si  a duobus  puudlis 
4 datis  infledantur  duae  redtae  ad  reftam  pofitione  datam,  abfeindat  autem 
4 earum  una  a refita  pofitione  data  fegmentum  dato  in  ea  pundto  adjacens, 

4 auferet  etiam  a'.tera  ab  alia  recta  fegmentum  datum  habens  rationem.5  i.e. 
“ 2 nod  ad  alterum  segmentum  habebit  rationem  eandetn  rationi  qua  ex 
“ hypothcsi  data  est.”  Deinde  in  fubfequentibus  ; &c.” 

||  “ Unum  tangat  unam,  aliud  tangat  aliam  redtam  pofitione  daam,  et  fic  deinceps.” 

§ “ Ex  gr.  Mult  a funt  Porifmata  quae  diverfas  hypothecs  habent,  fed  quae  omnia 
“ concludunt  pundtum  aliquod  tangere  retfam  pofitione  datam  ; vel  redtam  aliquam  verge  re 
“ ad  pundtum  datum,  &c.” 

* 44  Non  jam  habetur.55 


ERRATA. 


Page  1 8,  line  laft  of  note,  for  87  read  37 

38,  1.  6,  note,  for  rationum  read  rationem 
40,  1.  5,  note,  for  280  read  270 

89,  1.  5,  after  [/.tvcc  place  a period. 

90,  1.  laft  of  note,  for  y read  y (3) 

91,  1.  dele  note,  “forfan  vooixeiois" 

94,  1.  1 note,  for  indctcrminatum  r.  indcttrminatus 
114,  1.  22,  {or  letter  after , read  letter , after 
221,  1.  4,  for  into ; it  read  into  it ; 


Page  13  t,  1.  3,  for  treatifes  all  of  which  j read 
treatifes,  all  of  which 
132,  1.  18,  for  afeertainei  read  determined 
136,  1.  ;,  note,  for  Geometry,  read  Aflronomy-, 
14;,  1.  1,  note,  for  S'  ozseg  read  S’,  ozseg 
149,  1.  12,  for  plane,  read  plane 
170,  1.  laft,  for  fame  read  fame 
173,  1.  lift  note,  for  dcpcrijfe  read  deperijjje 
176,  the  firft  note,  from  page  180,  unneceflarv. 


Printed  by  Richard  Cruttwell. 
St.  Janies’a-ftrcet,  Bath. 
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